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EVER  SAY  DIE 


Wayne  Green  W2NSD/1 


Colorado  Springs  In  July 

If  it  Isn1  too  late,  maybe  you  can 
make  it  to  the  Tesia  Society  conference, 
July  20-23,  where  Til  be  gking  a  talk  on 
ttie  latesl  developments  in  cold  fusion, 
There  will  be  a  buocJn  of  hams  there:  so 
make  it  if  yoy  can.  They  ahfvays  have 
some  greal  speakers  and  you  are 
bound  to  find  yourself  getting  interested 
In  sorBething  new  and  exciting.  How 
about  a  lO-pcxjnd,  10- horsepower  mo- 
tor? That  new  way  to  destroy  radioac- 
tivity Ive  WTttien  about?  Bkimagneifcs? 
TTiere  will  be  papers  on  free  energy  re- 
search, transmutation,  healtti  hazards, 
and  advanced  technology.  Call  719- 
475-0918  and  tell  *em  Wayne  sent  you 
The  foor-day  conference  Is  only  S250, 
HedCt  tfie  recent  cow  fusion  conterenoe 
oosi  almost  three  times  tfiat.  And  wart'll 
you  see  some  of  the  books  they  have 
tor  salef  1  came  back  last  time  with  a 
suitcase  full. 

If  you>e  into  ragtcme  music  (which 
yoii  shouki  be),  you  can  follow  me  to 
r>eafby  Boulder  every  evening  lor  ihe 
ragiime  festival,  which  is  on  the  same 
weekend-  Scott  Kirby,  my  recording 
star,  will  be  pedonning  You  really  don't 
want  to  miss  him. 

Now  don't  tell  me  you  can't  afford 
Ihe  airfare.  Tsk.  Just  get  a  Contif>enlal 
Aihines  cfedrt  card  and  get  your  free  fli- 
er mites  the  way  Sherry  and  1  do.  We 
flew  first  class  to  London  and  bacl<  from 
Paris  for  the  cold  fusion  conference,  all 
on  flier  miles.  And  she's  taking  a  a}upie 
of  her  granddaughters  lo  Hong  Kong 
this  summer  the  same  way. 

If  you'd  been  reading  my  travels 
booklets  (see  Uncle  Wayne's  Book- 
shelf), you'd  know  all  about  these 
things.  That  NSD  also  stands  tor  Never 
SQuand^  a  Dollar. 

Virginia  Beacti 

Okay,  it  you  miss  my  Colorado 
Springs  talk,  you've  got  one  more 
chance  to  hear  Uncle  Wayne  live.  111  be 
talking  this  year  again  at  the  Virginia 
Beach  (VA)  hamfest  on  July  23.  Tl^afs 
nol  far  from  Washington  DC.  What  bet- 
ter way  to  save  the  $5  I  charge  lor  my 
taik  on  tape?  And  I  know  from  last  year 
thai  they  throw  one  heck  of  a  good 
hamlest:  so  make  the  trip  and  say  hello 
In  person.  Ask  for  a  QSL  card.  And 
don't  put  il  off  ur^il  neya  year.  A  good 
friend  of  mine  who  was  20  years 
younger  jusl  dropped  dead  of  a  heart 


attaoK,  so  I  could  go  pfffi  at  any  time. 

Like  most  hamfests  these  days,  the 
flea  market  is  loaded  with  computer 
stuff.  If  you  know  any  hackers,  get  'em 
ttiere.  The  flea  market  is  indoors,  so 
even  if  tJ^  come  up  with  Dayton-typ© 
weather,  you'll  keep  dry.  Td  say  a  good 
half  of  the  exhibitors  were  computer  ori- 
ented last  year 

I  also  had  a  fabulous  time  at  the 
nearby  Edgar  Cayce  Foundation  book 
store.  Thaf  s  where  I  fourxj  some  of  the 
more  in!  ere  sling  books  I've  been  re- 
viewing. I II  be  there  again,  credit  card 
in  hand. 

Set  aside  July  23-24.  For  details,  if 
you  need  'em.  you  can  call  804-486- 
3800.  But  don  I  try  climbing  the  White 
House  feiKs  mUi  atler  the  hamfest. 

History  Repeating 

A  chap  asked  me  how  come,  if  cold 
fusion  Is  so  good,  that  the  media 
haven't  picked  up  on  it.  f  explained  that 
this  is  normal.  I've  been  through  this 
before,  so  I'm  not  surprised  or  even 
particularly  frustrated. 

When  the  first  microcomputer  was 
announced  in  January  1975  I  Immedi- 
ately saw  the  potential  (and  wrote  at>out 
it  ri  my  edrto rials  in  73).  t  started  k>o^- 
5ig  around  for  sorrjeone  with  computer 
smarts  to  hire  as  an  editor  for  a  micro- 
computer  magazine,  I  called  and  wrote 
to  the  editors  of  every  computer  hobby- 
ist newsletter  \  oould  find,  askir^g  if  they 
were  interested,  it  wasni  uf>tit  May  ttiat 
I  found  one  and  we  got  started  imme<S- 
ateJy.  with  the^  first  issue  of  Byte  coming 
out  in  August.  From  day  one  until  Ihe  is- 
sue was  on  the  presses,  it  look  us  only 
six  weeks  to  generate  subscribers  and 
articles.  Well.  \  drew  heavily  on  73  au- 
tfwrs  of  computer  articles.  Ttie  maga- 
zine was  done  entirely  by  my  73  staff, 
other  than  the  editor,  including  the  ad 
sales. 

I  wrote  the  subscription  letters  and 
mailed  them  to  every  name  I  could  get 
from  people  selling  computer  acces- 
sories arKJ  lo  the  members  of  computer 
dubs.  I  wrote  and  sent  ad  sales  tetters 
to  potential  advertisers  I  called  my  73 
authors  for  articles.  It  was  a  hectic  six 
weeks. 

TlieR,  when  ttie  first  Issue  came  out 
I  took  it  personally  to  visit  the  major  po- 
tential advertisers  such  as  MJTS  in  Al- 
buquerque. Sphere  in  Salt  Lake,  and 
South  West  Tech  Products  in  San  Anto- 


nio. J  stopped  off  and  showed  it  to  my 
fnend  Ed  Juge  in  Ft,  Worth  and  got  him 
hooked,  He  later  sold  his  ham  store  and 
became  a  bigwig  at  Radio  Shack  as  a 
result 

But  the  mainframe  artd  mifticom- 
pyter  crowd  weren't  impressed  by  mi- 
crocomputers, which  they  termed 
"toys."  They  were  ted  astray  by  the 
main  computer  publication.  Computer- 
wQf\6,  which  spared  no  opportunity  to 
rrmKe  fun  of  mk^ots  and  ridicule  them.  I 
wonder  if  tfiere  is  ifie  basis  for  a  class- 
action  suit  sgainsi  that  publication  lor 
leading  the  industry  astray.  I  personally 
hold  ComputBrworlti  mostly  responsible 
for  the  disaster  which  eventually  hit 
Wang,  Data  Gerteral,  DEC,  Prime,  Cen- 
tronics, and  a  hundred  other  smaller 
oompanies. 

By  the  time  the  minicomputer  com- 
panies finally  diSGovered  the  power  of 
the  microcomputers,  it  was  too  late  for 
them  to  cope  with  the  change.  Tens  oi 
thousands  have  been  thrown  out  ol 
woric  as  a  result, 

So  here  we  are  with  history  repeat- 
ing itself.  This  time  It's  the  fossil  fuel 
and  power  companies  which  are  going 
to  go  the  way  od  main(mmes  and  DEC 
minicompuiers.  Can  Texaco,  Exxon. 
BP,  Shell,  Citgo.  and  so  on,  really  go 
the  way  of  RCA  and  Honeywell  main- 
frames? 

Just  as  these  days  I'm  sending  let- 
ters and  faxes  about  what's  going  on 
with  cold  Huston  to  Rush  Limbaugh, 
Paul  Harvey  CNN,  AP,  The  New  York 
Ttmes.  The  Washington  Post,  Time, 
Newsweek,  Dateline  NBQ  60  Minutes, 
and  so  on,  twenty  years  ago  1  was  do- 
ing the  same  to  tfie  major  news  media 
of  the  day,  trying  lo  alert  them  to  the  *n^ 
porlarK^e  of  the  mk:rocomputer.  The  re- 
sults are  the  same:  zere. 

I  suppose  it  was  the  same  with  the 
harness-makers  and  buggy -whip  manu- 
facturers when  the  automobile  camg  on 
the  scene.  Are  any  of  the  old  sGde  njle 
companies  making  electronic  cateula- 
lofs?  No.  How  many  of  the  old  watch 
companies  are  still  arourHJ?  Very  few. 
All  those  companies  failed  because 
they  didn't  see  changes  coming.  And 
changes  can  be  upon  us  before  we 
know  it,  unless  we  do  our  homework. 

Look  at  the  millions  of  people  wfio've 
been  pul  out  of  wori(  by  automation  or 
the  moving  of  I  heir  jobs  to  lower- wage 
countries.  Sure,  If  they'd  been  doing 


rheir  homework,  Ihey'ti  have  seen  It 
coming  and  laken  the  time  to  develop 
new  skills.  Instead,  they  worked  at  the 
same  job  for  years  and  spent  their 
spare  lime  having  fun.  Then,  when  ttie 
ax  fell,  tf^y  were  astourxSed.  confused, 
and  angry  11  sure  wasn't  their  fault. 
Blame  the  company.  Blame  the  govern- 
ment. But  don't  blame  yourself. 

Speaking  of  which,  how  secure  Is 
your  job?  Communk^alkjns  and  comput- 
er iechrKik?gy  cfranges  have  eliminaied 
many  middle  management  jobs,  and 
will  be  eliminating  more.  Automation 
and  cheaper  foreign  workers  wilt  be 
putting  more  blue-collar  workers  out  of 
work  unless  they  develop  new  and 
more  needed  skills.  This  ts  one  reason 
why  I've  tjeen  preaching  enireprenetiri- 
alism  for  so  many  years.  When  you 
own  Ihe  company,  you  may  pay  more 
attention  to  the  future  so  as  not  to  be 
taken  by  surprise  by  new  technologies. 
Or  not 

CD-ROM  legal  libraries  are  puttmg 
thousands  of  young  lawyers  out  of  woric 
as  law  firms  computerize  their  law  li- 
braries,' It  wasn't  that  long  ago  that  in- 
surance companies  had  hundreds  of 
sialistk:ians  with  Monroe  or  Friedan  cal* 
culators  on  Iheir  desks  Monroe?  I  re- 
member when,  tar  too  late  in  the  garnet 
Monroe  tried  to  change  to  computers, 
I've  got  an  old  Monroe  calculator  out  in 
the  barn  somewhere.  It  was  a  $1,000 
item  at  one  time  and  a  real  marvel.  1 
even  mourned  it  in  my  Porecfie  Speed- 
ster for  rallies  and  had  a  winning  streak 
as  a  result. 

Then  along  came  the  Curta  calcula- 
tor, which  did  the  same  job.  only  was 
the  size  of  a  pepper  grinder  it  was 
made  in  Liechtenstein  for  use  as  cur- 
rency converters  for  Eurof^an  banks. 
So  1  went  to  the  factory,  lalked  to  the 
prince  who  ran  the  country  and  the  fac- 
tory, and  arranged  to  import  'em  for  ral- 
ly use.  1  sold  a  ton  of  am.  Of  course,  I 
was  into  car  rallies  al  the  time. 

These  days  the  same  |ob  can  be 
done  by  a  small  etectronic  calculator. 

Rally ists  also  needed  very  accurate 
watches.  To  win  a  rally,  you  often  had  to 
average  less  than  a  half-second  error 
per  checkpoint  over  a  dozen  or  two 
checkpoints.  A  watch  that  vms  off  tjy  a 
half  second  m  she  hours  could  lose  a 
rally  for  you.  So  I  went  to  Schwenoin* 
gen.  in  Germany,  and  had  the  Hanhart 
company  make  a  special  17-iewel, 
1/100-mlnute  stopwatch  for  me  to  sell 
through  my  Radio  Bookshop,  along  with 
the  Curia  calculators  and  other  rally 
paraphernalia.  I  made  enough  money 
selling  rally  equipment  by  mall  order  10 
buy  a  second  Porsche,  I  also  converted 
and  sold  push-button  surplus  radios  just 
tuned  to  bring  in  CHU  and  WWV  for 
ctiedcpoini  timing  use.  Whats  ihe  point 
of  my  arriving  at  a  checkpoint  exactly 
on  time  if  their  watch  Is  off  by  a  half 
second?  And  that  happened  to  me  ev- 
er^ now  and  then.  It  was  frustrating  to 
bse  because  my  watch  was  more  ac- 
curate than  their's. 

Rallies  are  great  fun.  You  must  have 
an  expert  driver  who  can  keep  exactly 
on  time,  no  matter  what.  And  you  need 

Continued  on  page  74 
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ENJOY  THE 


Kanfronics  KPC-9612 


DUAL  PORT 

DUAL  SPEED 

The  KPC-9612  offers  more  pcrfor- 
mance  than  any  other  TNC  in  its 
price  range.  Its  the  only  9600  baud 
unit  with  simulLaneQus  dual-pori 
operation,  so  il  can  send  and  receive 
messages  at  both  1200  and  9600 
baud  (or  even  19K2).  Kanironics  also 

offers  an  optional 
K-Net  EPROM  and, 
unlike  any  other 
TNC,  the  KPC-9612 
can  operate  as  both 
a  TNC  and  a  node 
at  the  same  time. 
K-Nel  is  NETROM"^ 
compatible  and 
includes  remote 


raoE 


access  so  all  commands  are  available 
from  a  remote  location. 

Test  drive  a  KPC  9612  today. 
Yoii^re  in  for  the  ride  of  your  life. 


For  more  infomiatioo,  contaci  your 

authorized  Kanfronics  dealer  or  Kanrronics  at 

1202  E.  2ird  Si.,  UiiTcnce,  KS  66046-5006 

913-842-7745    FAX  913-842-2031. 


NEJftOM  15  a  iradcitiark  of  Software  2000. 
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Letters 


Numbef  2  on  your  Feectb»clc  card 


From  the  Ham  Shack 


Jeff  Bussard  N3EVN,  Moon  Twp. 
PA  I  fust  watched  b  presentation  on 
C'Span  concarfiing  Itie  "deauthoriz- 
Ing*  (tfieir  words)  of  itis  FCC,  It 
seems  that  a  conservative  "think 
tank,''  with  support  of  House  Speaker 
Newt  Gingrich,  is  proposing  that  Ihe 
FCC  De  reduced  to  an  executtve  de- 
pa  rime  nl  reporting  to  ttie  president 
The  ^n^w"  FCC  will  simply  be  en- 
gaged rn  brokering  spectrum  on  be- 
half of  our  government.  How  much 
spectrum  one  purchases  and  what 
one  does  with  W  will  not  be  within  the 
FCC  s  jurisdiction.  No  more  regula- 
tions on  content,  mode,  or  who  will 
operate  wrtfiin  i1.  Lei  I  be  free  market 
determine  what  use  is  best.  It's  alt  for 
salel  Individuals,  companies,  partner* 
ships,  etc.,  are  all  invited. 

The  concept,  which  seems  valid ^ 
goes  like  this  .  ,  .  AH  spectrum  is  an 
as$et,  just  like  tand.  II  can  be  occu* 
pied  and  utilized  by  the  owner  ff  that 
owner  wishes  to  lease  li,  or  direcfly 
use  It  for  broadcasting,  ceil-p hones, 
data,  etc.,  he  can.  On  he  can  specu- 
late and  sell  ^t  for  a  profit  or  loss.  The 
FCC  woufd  simply  be  the  recorder  of 
deeds. 

Spectrum  use  laws  would  be  hand- 
ed over  lo  Ihe  states  to  define,  within 
constitJtIonal  limitations,  what  the 
owner  can  do  with  the  spectrum  (just 
like  zoning  laws).  If  someone  inter- 
feres with  your  spectrum,  then  you 
can  rake  him  to  court  (trespassing). 

Under  this  concept,  il  there  stii] 
isn't  an  amateur  radio  service  which 
would  be  provided  strictly  as  a  gov- 
ernment charity,  radio  amateurs  at 
large  might  have  to  ante  up  to  pur- 
chase spectrum  and  then  manage 
the*r  spectrum  themselves. 

Even  if  ttw  ARRL  came  suddenly 
to  iheir  senses  and  actually  pur- 
cbased  some  small  spectrum  for  hob- 
by purposes,  intormation  throughput 
would  have  to  increase  ten-  to  a  hun- 
dred-told to  compensate  for  reduced 
bandwidth  availablrty!  CW.  FM,  SSB» 
and  HTTY  wouki  all  be  dinosaurs  by 
comparison.  New  digital  modes,  rn^ 
eluding  some  it^t  haven" r  even  been 
invented  yet.  would  emerge.  At  least 
the  spirit  of  adventure  in  amateur  ra- 
dio could  come  B\\ve  again. 

Ar^body  coutd  purchase  spectrum 
and  start  his  own  amateur  radk>  ser- 
vice, not  Just  the  ARRL.  This  is  ttie  in- 
lent  of  reducing  FCC  atrthohty  in  the 
first  place,  if  you  don't  HHe  the  ARRLs 
service,  sign  on  to  someone  else's. 
Remember  whoever  gets  the  most 
revenue  to  support  their  spectrum  in- 
vestment wins, 

Steve  Katz  W82WIK.  Chatsworth 

CA  Rege  Dvorsky  WA3LKT  m  his 
June  letter  has  a  lot  going  for  him.  He 
acknowledged  that  his  new  grounding 
system  worked  because  of  "^potluck." 
And  he  expressed  an  interest  in  many 


facets  ol  our  hobby  which  seem  to  t>y- 
pass  much  of  the  crowd.  I  agree  with 
him,  but  I  have  some  suggestions. 

it  doesn't  take  money  to  worit  the 
satellites;  it  takes  time,  dedication, 
and  Ingenuity,  I  set  up  a  local  fellow 
on  OSCAR-13  Mode  J  with  $100 
worth  of  used  gear  and  he*s  having  a 
ttail.  We're  wod^ing  on  setting  him  up 
for  Mode  S  for  less  than  $200,  al- 
though he'll  have  to  buHd  the  uplink 
transverter  from  a  kit.  with  which  I'll 
be  happily  helping  him.  Since  you'll 
be  transmitting  and  receiving  on  dif- 
ferent bartds.  fancy  equipment  reaJly 
isn't  required  (although  if  may  be  nice 
and  look  pretty).  I  worked  the  ftrst 
pass  of  OSCAR- VI  back  in  1970  us- 
ing all  home-brewed  gear  that  cost 
maybe  $50  to  throw  together. 

I  realize  that  lurnkey  systems"  are 
the  idea  du  |Our  and  these  ane  fine  for 
those  with  more  nfior>ey  than  rngenu- 
tty.  But  you  don't  have  to  spend  thou- 
sands of  dollars  to  gel  Jnto  tf^  satel- 
lite game.  Your  bucks  will  be  better 
spent  home -brewing  some  small  pro- 
jects and  sending  a  $25  donation  to 
AMSAX  which  can  use  it  to  help  build 
worn  satellites. 

If  you've  tried  working  AO-21  and 
Mir  without  success  ("no  luck  with  my 
dipole  antenna").  Tli  bet  rl  was  either 
bad  timing,  poor  operating  technique^ 
or  less  than  optimum  dipoies  causing 
the  problem.  And  this  would  not  be 
un usual.  Most  newcomers  to  the  sats 
don't  really  know  how  to  do  tt— it 
takes  lime  ar>d  experience.  There  are 
dipoies,  and  there  are  dipotes.  Some 
wodt  great;  others  don't,  even  though 
they're  cut  exactly  per  formula  and 
resonate  perfectly.  SWR  is  no  mea- 
sure of  efficiency.  Get  those  dipoies 
out  m  the  clear,  free  of  obstructions 
(especially  obstructions  atxjve  the  an- 
tennas which  block  their  view  ol  the 
sky),  and  they  11  work  fine.  I've  worked 
Mfr  with  6  W  output  from  my  tuned- 
down  Ten -Tec  Scout  and  a  dipole.  But 
my  dipole  was  installed  up  60"  above 
Itie  ground,  above  all  the  local  tree 
timbs.  It  makes  a  huge  difference, 
Rnd  a  couple  of  tall  trees  and  gel  that 
wire  up  In  the  very  top  branches. 

We've  also  worked  (I  say  we  be- 
cause it  was  a  club  operation)  the 
high-altitude  sats  with  QRP  from  a 
Field  Day  site,  using  exactty  5  W  out- 
put (and  all  battery-powered  gear)  on 
70cm  to  a  16-el.  circutarty  polarized 
yagi  on  a  3'  iripod  that  was  ground 
mounted.  We  did  this  at  K6CAB/6.  the 
club  Field  Day  station  for  the  Cone|o 
Valley  ARC  here  (n  soulhem  Califor- 
nta.  Anyone  can  do  It  with  the  right 
technitjue.  Although  we  were  using  a 
S2>000  FT-736R,  the  contacts  would 
have  ti^en  just  as  easily  made  with  a 
horne-brewed  $40  transverter.  It 
doesn't  take  much  to  run  5  watts, 

t  love  your  attitude,  and  wish  more 
hams  had  it.  Just  take  a  little  more 


time,  use  a  bit  more  pattenc^,  hor>e 
your  operating  skills  until  they're  ra- 
zor-sharp, and  you  can  do  anything. 
Ham  radio  needn'1  be  an  expensive 
hobby.  IVe  been  a  ham  since  I  was 
\3  years  old  {golly,  30  years  ago!^ 
and  have  won  maior  DX  contests,  but 
have  actually  spent  more  money  on 
skiing  equipment,  restoring  otd  cars, 
stamp  collecting,  and  many  other 
hobbles  than  ham  radio  ever  re- 
quired. Keep  up  the  good  work;  you 
won't  be  disappointed. 

Klaus  Kramer  DL4KQK.  Koin, 
Germany  Wayne,  your  idea  to  trans- 
mit manuscripts,  circuit  diagrams,  and 
pictures  via  FAX  equipment  on  the 
amateur  bands  is  greaL,  but  not  exact- 
ty new!  At  least  In  Gennany  we  have 
been  doing  it  for  rrtany  years.  In  1971, 
Manfred  May  DJIKF  tex-DC6EU. 
now  AGAF  vice  pfesident)  experi- 
mented with  Siemens  KF-IOS  Jax  ma- 
chines. He  adapted  their  in-  and  out- 
put to  amateur  radio  transceivers  and 
Installed  the  special  mode  "facsimile" 
in  DL-  This  AM -FAX  mode  was  very 
susceptible  (o  interference,  so  we 
changed  to  FM-FAX  with  modulation 
frequencies  simHar  to  SSTV  f  1,500 
Hz  black  /  2^300  Hi  white).  Because 
of  improved  fax  machines  from  3M 
and  Xerox  that  we  adapted  to  our 
needs,  we  were  able  to  exchange 
neady  photographic  quality  pictures 
with  many  grey  levels  and  even  the 
small,  printed  text  from  amateur  radio 
magazines. 

The  analog  fax  standard  120  1pm 
and  IOC  288  was  used  in  Europe  on 
the  HF  bands,  while  a  rising  number 
of  VHF-amateurs  used  240  Ipm  and 
IOC  204  with  FM,  Since  the  dmm  fax 
machines  s  me  I  led  si  range  while  re- 
ceiving (chemicals  were  burnt  off  the 
expensive  special  paper  sheets),  in 
the  eighties  more  and  more  solid- 
state  memory  converters  were 
used— for  instance.  "Wraase  SC-T 
from  DL2RZ.  With  steadily  improved 
inemory  chips  we  were  able  to  dis- 
play 256  X  256  pixels  with  64  grey 
levels  on  the  attached  video  monitor, 
and  a  "flash-A/D-converter"  within  the 
"SC-r  allowed  us  to  store  and  trans- 
mit *live  pictures*  with  nearly  TV-qual- 
ity from  a  b/w-vldeo  camera.  Color 
shM3ts  were  restricted  to  typical  sksw- 
scan  resolutions  (128  x  128  pixels), 
but  some  hams  tried  to  get  higher 
resolution  pictures  by  collecting  the 
red,  blue,  and  green  color  portions 
one  frame  after  another  in  the  fax 
mode. 

At  last  the  rapid  development  of 
home  computers,  especially  the  Com- 
modore Amtga,  gave  a  decent  ''kick" 
to  the  sending  of  high-quality  picture 
transmission  on  the  HF  bands.  In 
1988,  DF4PV  began  his  lirst  experi- 
ments on  80m  with  an  Amiga  fax  pro- 
gram, wrttten  tjy  his  younger  bnather 
Volker  Wertich.  This  receive/trarismil 
program,  plus  a  little  converter  board 
attached  to  the  parallel  port,  was  ac- 
companied by  the  Amiga -SSTV  prcn 
gram  which  introduced  two  innovative 
Ideas !  The  Wraase  mode  ^quasi  96"" 


{cckn  SSTV)  can  be  doubled  in  dura- 
tion to  192  seconds  by  a  software 
switch  on  the  graphic  user  interface, 
and  by  another  switch  you  can  sup- 
press the  typical  sync  puises  (1,200 
Hz)  on  transmit  arid  receive.  This  new 
mode,  called  FAX -SSTV,  combined 
Ihe  advantages  of  a  low- band  color 
SSTV  transmission  (only  1 ,5(X)'2.3O0 
Hz)  and  the  crystal-controlled  line 
sync  that  is  used  with  FAX  (it  cannot 
be  Interrupted  by  noise  peaks). 

At  about  Ihe  same  lime  AEA  re- 
leased the  Amiga  Video  Terminal  pro- 
gram and  converter,  which  presented 
the  highest  known  color  picture  reso- 
lution  of  all:  320  x  460  pixel  in  188 
seconds,  also  working  without  line 
sync  pulses,  The  "new  modes"  (Robot 
1200C  extensions  Martin  1-4  and 
Scottle  14)  took  over  the  ''sync  free' 
mode  on  receive,  bul  only  now  the 
JV-FAX  program  developed  by 
DK8JV  supplies  Ihe  rea*  color  fax 
quality  (640  x  480  pixels)  that  we  had 
dreamed  of.  With  SSB  modulation  it 
uses  the  maximum  channel  capacity 
with  360  Ipm  and  fOC  204.  in  FM  il 
provides  better  resolution  with  240 
Ipm.  TT»e  mode  is  named  "titam  color" 
or " JV  color* 

Meanwhile,  the  graphic  power  of 
the  IBM- PC  class  with  ail  necessary 
cards  has  nearly  reached  Amiga  lev- 
els^  and  with  JV-FAX  version  7.0  all 
the  usuat  SSTV  modes  as  well  as 
weather  tax  from  satellites  and  color 
lax  pictures  with  excellent  quality  are 
a  reality.  Amiga  users  can  choose 
now  between  several  programs  with 
true  color  (24  bit)  and  high- resolution 
picture  transmission.  The  dream  has 
D3me  aiive. 

If  you  are  Ih inking  about  using  nor- 
mal oflice  lax  machines  on  tfw  ama- 
teur bands,  that  would  be  a  setback  in 
quality  and  performance.  First,  the 
resolution  never  reaches  the  possible 
256  grey  levels  of  computer  fax  pro- 
grams (not  to  mention  the  missing 
cx)lors);  and  second,  office  fax  trans- 
missions are  based  on  duplex  con- 
nections with  digital  signals  (max. 
9^600  bit/s)  and  waste  too  much  lime 
at  the  beginning  with  a  special  ""train- 
Jng  sequence*"  that  finds  the  highest 
possSsle  speed  for  the  data  transmis- 
sion. In  Germany,  some  packet  radio 
specialists  tried  lo  introduce  thfs 
mode  into  their  net,  but  without  suc- 
cess. The  time  lost  to  connect  was 
too  big  and  data  speeds  on  the  SHF 
links  between  diglpeaters  surpass 
38.400  bit/s  by  now.  Its  belter  to  use 
old  analog  lax  machines  (i.e., 
3M2346)  as  a  scanner  for  pho- 
lographs  and  text  sheets.  Modern 
amateur  fax  programs  can  receive 
that  signal  process  and  transmit  it 
with  high  quality. 

I  am  transmitting  a  fax  bulletin 
once  a  week  on  2m  with  news  and 
technical  information.  How  about  one 
powerful  ham  station  doing  that  on 
every  continent?  In  tARU-Reglon  1 
Ihe  entire  SSB  section  of  the  low 
bands  can  be  used  lor  FAX  and 
SSTV  transmissions.  Now  hams  need 
to  get  busy  and  do  it! 
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LOW  NOISE 
RECEIVER  PREAMPS 


LNG-r) 


REPEATER  CONTROLLERS 


9tEll  only  $59 

wImJ&tested 


FEATURES: 

•  Very  low  noise:  OTdB  nf  vhf.  O.SdBuhf 

•  High  gain:  l3-20dB  (deperids  on  freq) 

•  Wide  dynamic  range  -  resist  overload 

•  Stable:  duai^ale  GAS  FET 

*Sfieafy  Qifiing  rang^:  2$'30  46-56,  137  139.  fSS- 
T5g.  152-f7Z  2 1 0-21^.  4Q0-€?Q.  S00-960MHI. 

MINrATURE 
PREAMP 

stfll  only  $29  kit,  $44  wirAd&fested 

•  Low-coat  MOSFET  preamp. 

•  Small  sire.  On^  5/a"W  x  1-5/8*1  x  yjTH. 

•  Nll^dBvhf,  IBdBuhf. 

•  Solder  terminals  for  coax  &  pwr  connect. 

*Sp&cify  hinmg  rsnge  35-35,  35-55.  55-90.  90-tW. 
i20-t50.  ISC^OO.  200-270,   4Q(h^500MHi 

LNS-n 

IN-LINE 
hKEAMP 

ONLY  $89  kit.  $  M  i9wirtHJ&|^t«d 

•  Automatically  switches  out  of  line 
during  traritimit. 

•  GaAs  FET  Preamp  with  faatures  similar 
to  LNG  series. 

•  Use  with  base  or  mobile  transceivers  up 
to25W. 

'Titfiing  range  f20-17S.  200-240  vr  400-500 


HELICAL  RESONATORS 


Helical  resonatar 
filters  may  reduce 
your  intermod  & 
cross 'band  inter- 
ference* 

|IOI>EL  HRF*  n  SB9  ^hf,  fM  uhf. 

^Specifrtuitifigmjge  136-140.  14Z'150.  150-162; 
T  62-174.  213-233.  420-47Q 


RECEIVING 
CONVERTERS 


Low  noise 
converter*  to 
rteetve  vtif 
ft  uhf bande 
on  a  1  DM  receiver, 

*  Input  ranges  avail:  50-52,  136-138, 
144-146.  145-147,  146-14B,  220-222,  222- 
224  MHz.  432-434.  435-437.  435.5-437.5, 
drid  439^6  (atv  Exmv  lo  chan  3), 

•  Kit  less  case  t49,  kit  w/case  A  8NC 
JBcHs  $79,  w&t  in  case  $99, 


TRANSMITTING 
CONVERTERS 


)(V2  for  vhf  end  )tV4  for  uhf.  Models  to 
convert  10M  ssb.  cw,  fm.  etc.  !o  2M,  432. 
435,  and  atv  1W  outpi;t.  Kit  only  $89 
(vh^,  Sdd  {uhf).  PiAs  up  to  45Wsvag^)ie 


(&peafy  call)  „ 


CWID^S. 

Eprom- 

controlled,     minia- 
ture, easy  to  build, 
tow  power  CMOS 
only  S54  hit  $79  w/t 


COR-6.    COR  & 
Real    VoJce    to 

on  on©  board. 
Digital  ic  records 
up  to  20  sec- 
oncfs  of  your 
voice.  Can  rec- 
ord muttipte  d 
messages.  Tail 
and  time-<Hit  tirriers,  courtesy  beep,  solid- 
state  relay  to  key  transrriittef . 

kit$a9,  w&t$149 


'■If-hl-l-aFirin 


COR-3.  COR,  timers,  courtbeep ....  kit  $49 

CWIP.  Diode  programmable  .........kit  S59 

COR -4.  Gompleie  COR  and  CWID  aJI  on 
one  board  CMOS  logic  for  few  power 
consumption.  EPROM  programmed; 
(specEfy  cari)  ..._ ...kit*t9.  wSt$149 


ACCESSORIES 


DVR-1  DIGITAL  VOICE  RECORDER.  Re- 
cords up  to  20  sec.  oi  your  voice  with  built- 
in  mic.  or  external  mic,  Terrific  as  voice 
I  O'er  for  repeaters  or  Ibx  liunt  xmtr.  corh 
/S^^  test     calfer,     radto 

notepad,  etc.  Ex- 
tensive manual  telfs 
how  to  use  n^uEtiple 
messages  adapt  to 
many     applications. 

^..krtisg,  w&tssa 

TD-4  SELECTTVE  CALLING  Mddula. 
Versatile  dlmf  contraller  writh  1  latching 
output.  Mutes  speaker  until  someone 
calls  by  sending  your  4-digit  tt  code.  Or 
use  at  with  a  long  tt  stero  digit  to  alert  any- 
one in  ciub.  Also  may  be  used  to  control 
autopatch  <iT  other  single  device. 

.krt  $49,  w&t  %7% 


■  'r-rir^-nr4-»d'AA-fr4-#4-%^'A*'A  t-rif^KB^H-M  q'l:i^«4« 


T0*3  cress  (SUBADDIBLE  TONE)  Ot^ 
CODERy  ENCODER kit  $2t,  wA  $59 


AUTOPATCHES 


AP-3  REPEATER  AUTOPATCH.  Reverse 
patch   and    phone   line   remote   control 

.kitsas,  wired  &  tasted  $139 

AP-2  SIMPLEX  AUTOPATCH  riming 
Board  Use  with  at>Dve  for  simplex  oper- 
ation using  a  tfansceiver. kit  $39 

TD-2  DTMF  OECODER/CONTROLLER 
16  digits,  jumper-programmatjle,  toll-call 
restrido  r ,  Ca  r  tu  m  &  f u  notion  s  o  n  /off . 

kit  $79.  »ffir^&  tested  $129 


DATA  MODEMS 


WO-202  FSK  DATA  MODULATOR  & 
DE^202  OemODULATOR,  Run  t^  to 
1200  baud  digital  signals  ttirai»gh  any  fm 
transmitter  &  receiver ....  kits  $49,  w&t  $79 

9600  BAUD  DIGITAL  RF  LINKS.  Call  for 
info  on  Jow-cost  packet  rtetwofking  sys- 
tem: MO -96  Modem  and  special  versions 
of  our  144.  220.  or  450  MH2  fm  xintrs  and 
rcvrs  Use  directly  with  nKJSt  TNC's  Fast 
diode-switched  PA'S  output  1 5  or  50V^. 


WWV  RECEIVER 


Get  time  and  freq  checks  without 
buying  expensive  hf  rcvr  Very 
sensitive  and   sefective 
xtaF  controlled  supert>et. 
dedicated  to  listening  to 
VWtfV  on  10.000  MHz 
...only  $59k(L$99w/f 


Buy  at  lowt  factory-direct  net  prices  and  savel 
For  complete  info»  call  or  write  for  free  catalog. 

(Send  $2  for  overseas  air  mail} 
Order  by  mail.  fax»  or  phoneys  tz  am,  is  pm  eastern  umej, 

Min.  S5  S&H  ChargefDrfir^t  pound  pfu&acHri  weights  ir^urance. 

Use  VISA.  Mastercard.  Discover  check,  or  UPS  C.O.D. 


You  get  more  features  for  your  dollar  with  our 

REP-200  REPEATER 

A  fully  mIcroprocessor-Gontrolled  repeater  with  autopatch 
and  many  versatile  dtmf  control  features  at  tess  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  atone! 

Kit  stm  onfy  $1095 
w&(  stiff  onfy  $1295 

5O&9O0  MHt  tien^s  sff^my  higtiw 

•Available   for  the    50-54, 

143-174,    213-233.    420- 

475.  902-929  MHz  bands. 
«FCC   type   accepted  for 

comme; dai  service  in  1 50  ^  450  bands       (Requs^  (dialog  for  detsifs  } 

REP-200T  Vofce  Message  Repeater.    As  above  except  includes 

Digital  Voice  Recorder  Allows  message  up  to  20  sec.  lo  be  remotely  recorded  off 
the  air.  Play  baclt  at  user  request  by  DTMF  corn m and,  or  as  a  periodical  voice  td,« 
or  both    Great  for  making  club  announcflmentBl ^^.w.w.^» adds  only  $1001 

REP-200C   Economy  Repeater,  uses  cor-b  Controiter  (no  dtmf 

control  or  airtopaich)    Features  real-voice  ID      ........Kit  only  S79S,  w&t$1195 


REP-200N  Repeater.   Warn  to  use  your  own  controfler?  Ho  probfem'  We'll 
make  you  a  repeater  with  rf  modules  only.    ...„. Kit  only  SSSS,  w&t  S995 


XMTRS  &  RCVRS  FOR  REPEATERS, 
AUDIO  &  DIGITAL  LINKS,  TELEMETRY.  ETC. 


Atso  availdbte  fn  rf-tight  enclosures,  and  with  data  modems. 

FM  EXCITERS:  2Wcorilinuousduty. 
reC  type  accepted  for  com  7  bands. 

•  TA51;  50-54,  143-174,  or2l3-233MHz. 

•  TA4S 1  42  0-47  5  M  Hz       N&w  iow  pncef 

Either  model:  ....klt$9S|  wft|189, 

•  TAS01  902-928  m^,  (0.5W  out); 


-"life-:! 


Nc 


■'Te^'.,,, 


1-^  +  i  t  k  ■• 


wit  $199. 


VHF  Si  UHF  AMPLIFIERS. 

For  fm,  ssb,  atv,  Output  tevefs  from 
10W  to  100W    Models  starting  at  (99. 


FM  RECEIVERS: 

t     R10D  FM  RECEIVERS  for  46-54. 

(t  72-76,  140-175,  or  216-225  MHz 
Very  sansitlve  -  OlSuV,  except 
tion^i  selectivity  -  both  crystal  &  ceramic  if 
farters  for  >100dB  a1  ±12kHz  (best  available 
anywhere),   flutter-prooFsqueEeh. 
,...Ne\flf  fow  price!  kit$129,  w/tS1B9. 

.  R4S1  FM  RCVR,  for  420-475  MHz    Similar 

to  above   Newlowpncef  klt$129t  w/tSia9. 

•  R901  FM  RCVR,  for  902-92eMHz     Trjple- 

conversion,  ^ewfewprios. .  $159,  w;t$219. 

R1S0  MONfTOR  RCVR  fof  143-164  o*  216-225  MHz    4-channets 
Great  for  monrtoring  repeaters  amateijr  calfing  frequencies,  packet  ra- 
dio, commercial  two-way  radio,  policefflre  frequencies,  or  weather  fore- 

casts.    Good  starter  kit,  easy  to  assemble  and  aligr^,„,„..  kit  only  S99,  w^t  $189. 

.R120  AIRCRAFT  RCVR  fori  10-1 36  MHat kit  only  599,  wft  $219. 


WEATHER  SATELLITE  RECEIVER 


^^/  Our  R138  ts  The  Most  Affordabfe  WeFax  Receivers 
"^%%^  We  used  our  30+  years  of  experience  m  designing  h^h-queli!y  vhf  re- 
ceivers lo  bring  you  this  enhanced  version  of  our  long-popular  WeFax  Receiver,  a 
very  sensitive  vi/ideband  fm  receiver  especiaiiy  for  amateur  receptbn  of  NOAA  and 

Meleosat  wsather  facsimile  images  on  the  137  MHz 
band.  Use  with  demodulators  and  software  from 
Muffl^ax.  S.S C  A&A  Eng..  and  OtJiers.  Feafuie* 
0.2pV  sensitivfty,  widet^and  fitters  for  k^w  distortion, 
and  four  crystal  contTOlted  channels  at  e  frat^ion  of 
the  cost  and  complexity  of  synthesized  units.  Op- 
tional Scan  Adapter  allows  you  to  automatically 
search  for  and  record  signals  as  satellites  pass 
overhead  while  you  are  away  from  the  shack, 

•  R138  Receiver...... *« «*...$12S  kit  S189  wft 

•  AS138  Scan  Adapter ».».^.„..$39  kit  £69  w/t 

•  Channel  Crystats ^^^„„„, $12  ea 

•  ARRL  Weather  Satellrte  Handbook. „,^„„ $20 


Our  Sitfi  ¥«ar! 


amironics,  inc 

G5-D  Moul  Rd:  HMton  NY  14468-9535 
Phone  716-392-9430  (fax  9420} 


QRX . . . 


Numtwr  3  on  your  Feedback  card 


Super  Elmer! 


Toby  Metz  KB7UIM  has  a  great  thing  going 
with  the  Voice  of  Idaho  Amateur  Radio  Club. 
Toby's  Eagle  Scout  Service  Projecl  involves 
taking  a  small  group  of  deaf  people,  teaching 
them  what  they  need  to  know  to  get  their  ham 
tickets,  and  then  getting  them  on  packet!  The 
dty  of  Boise  has  donated  computers  and  ra* 
dios  for  the  cause.  The  VOI  Qub  bought  the 
TNCs  and  crystals  for  the  radios.  Then, 
through  a  money-raising  project,  Toby  earned 
enough  to  get  the  rest  of  the  items  needed  to 
complete  the  project^  like  power  supplies  and 
antennas.  One  person,  Bill  Blohm  KC7JSD, 
has  already  gotten  his  Tech  and  is  well  on  his 
way  to  General.  Two  others,  a  nine-year-old 
and  a  twelve-year-old,  are  going  for  their  no- 
code  Tech  tickets.  Heather  Whitestone,  Miss 
America,  sent  Toby  and  his  students  auto- 
graphed pictures  and  personal  notes  of  en- 
couragement. Way  to  go,  Toby? 

Wayne  On-Une! 

Yep,  if  you  check  the  Prodigy  Hobby  Bui- 
lelin  Board,  Ham  Radio  division,  you'll  find 
gcxxf  old  Uncle  Wayne.,,  when  ever  he  has  the 
time.  Now.  via  Prodigy,  you  can  be  the 
42,476th  person  to  tell  Wayne  that  you  don't 
always  agree  with  hrs  editorials.  Maybe 
Wayne  should  issue  a  certificate.  Ten  dolfars 
if  you  don't  always  agree  with  him.  And  S5  ff 
you  do.  Now  you  know  where  to  find  him,  with 
no  problems  of  propagation  or  QRM. 


Good  Club! 


The  Port  St,  Lucie  (Rorida)  Amateur  Radio 
Association  gets  a  gold  star  (1)  Their 
newsletter  is  interesting  and  informative.  (2) 
The  club  is  sponsoring  hidden  transmitter 
hunts.  (3)  They're  active  in  all  sorts  of  com- 
munity projects,  such  as  providing  communi- 
cations for  the  American  Heart  Association 
annual  Bike-A-Thon,  a  March  of  Dimes  Walk- 
A-Thon,  and  a  Blessing  of  the  Fleet.  And  how 
about  the  ham  PR  of  holding  their  Ftetd  Day 
effort  on  the  front  lawn  of  City  Halll  Instead  of 
in  the  boondocks  somewhere! 

ARLS007  SAREX  STS-70 
Postponed  

space  Shuttle  Mission  STS-70,  which  is 
scheduled  to  carry  the  Shuttle  Amateur  Radio 
Experiment,  has  been  postponed  Mission 
managers  have  decided  to  repair  damage 
done  by  woodpeckers  in  the  foam  insulation 
of  the  extemaf  luel  tank.  The  foam  prevents 
ice  from  buildrng  up  on  the  tank.  The  repairs 
will  be  done  at  the  shuttle  Vehicle  Assembly 
Building,  requiring  the  Space  Shuttle  Discov- 
GryXo  be  removed  from  the  launch  pad  during 
the  week.  The  mission  may  be  rescheduled 
for  sometime  in  August 

Mission  STS-71,  which  wilt  afso  carry  the 


Shuttle  Amateur  Radio  Expefiment,  is  still 
scheduled  for  no  earlier  than  June  22.  Follow- 
ing a  Flight  Readiness  Review  las!  Friday, 
mission  managers  decided  not  to  select  an  of- 
fida]  launch  date  due  to  ongoing  work  aboard 
the  Russian  M/r  Space  Station  that  needs  to 
be  completed  prior  to  the  Space  Shuttle  At- 
lantis' rendezvous  and  docking.  The  launch 
team  at  the  Kennedy  Space  Center  will  con- 
tinue vehicle  processing  wori<  so  that  Atfantis 
will  be  ready  for  launch  anytime  on  or  after 
June  22.  An  official  launch  dale  is  expected  to 
be  announced  in  about  one  week.TNX  ARRL, 
KC5BTL,  and  Kennedy  Space  Center  PuMc 
Affairs  Office 

10  GHz  Activity 

The  Rochester  Group  VHF  Journal  report- 
ed on  a  wonderful  opening  across  Lake  On- 
tario, Bob  Golden  VE301K,  set  up  on  a  hill, 
gave  the  Rochester  hams  an  exciting  time^ 
with  S-9  signals  as  Ihey  moved  In  10-mile 
jumps  along  the  shore.  Not  bad  for  an  SS-mile 
hop  on  that  bandl  The  Journal  points  out  that 
there  is  a  need  for  more  10  GHz  beacons. 
There  are  only  a  dozen  rn  the  US.  compared 
to  10  in  the  UK  and  30  more  in  Europe.  The 
result  is  that  most  of  the  band  openings  are 
never  noticed.  Bui  even  when  there  is  no 
opening,  the  TO  GHz  band  has  plenty  of  uses, 
such  as  replacing  wasteful  450  MHz  repeater 
links.  Uncle  Wayne  managed  to  work  seven 
states  on  Ihe  band,  with  the  longest  path  over 
100  miles,  and  none  shorter  than  50  miles.  Ei- 
ther use  the  band  or  face  ksstng  it.  The  Jour- 
nal has  lots  of  info  on  gear  and  operating,  so 
send  $10  to  subscribe  to  Rochester  VHF 
Group,  Box  92122,  Rochester  NY  14692.  Do 
it  NOWl 

Six  Meters  Open  For  The 
Summer 

The  more  adventurous  Techs  are  setting 
up  camp  on  6m  and  enjoying  the  usual  sum- 
mer openings.  The  band  can  sound  like  20m 
at  times.  W400  reports  contacts  all  through 
W2  and  3,  KP4.  V31.  T12,  and  so  on.  Often 
the  whole  midwest  is  pouring  through  into 
Rorida.  The  least  you  can  do  is  get  a  ng  and 
good  antenna  set  up  for  6m  and  start  listening 
for  the  many  beacons.  Thanks  to  the  North 
Florida  Amateur  Radio  Society's  Balanced 
Modulator. 

Rescue  at  Sea 

Amateur  Radio  has  once  again  been  a  lite 
saver  on  the  high  sea.  The  crew  of  a  yacht 
that  neariy  sank  off  the  Mendocino  coast  is 
safe  and  back  on  dry  land.  This,  thanks  to  a 
Ham  radio  operator  in  Canada  who  picked  up 
their  distress  signal  when  Coast  Guard  offi- 
cials nearby  could  not  The  36-foot  ketch  lost 
its  rudder  and  was  drifting  helplessly  in  24- 
foot  waves  off  Point  Arena  Thursday,  June 
1st,  when  Doug  Burrows  in  Afberta  heard 


their  faint  mayday  calls  on  his  radio. 

Burrows  called  the  U.S.  Coast  Guard  in 
San  Francisco,  which  dispatched  a  cutter  and 
helicopter.  The  three  crew  members,  who 
stayed  with  their  boat,  arrived  al  the  Coast 
Gtjard  Station  Golden  Gate  the  following  day. 
The  yacht  was  towed  in  by  a  Coast  Guard  pa- 
trol boat.  TNX  Amateur  Radio  Newsline 

Free  Speech  Limited! 

In  addition  to  not  being  legal  to  yell  FtREl 
in  a  crowded  theater,  you  are  also  not  allowed 
to  screw  up  a  repeater  to  demonstrate  your 
mental  imbalance.  Repeater  trustees  can  ban 
any  user  they  please,  according  to  the  FCC 
and  backed  by  the  courts.  Ifs  a  pity  when  a 
club  has  to  get  a  court  order  restraining  some 
nut  case  ham  from  using  a  repeater.  But  then, 
while  we  have  a  filter  (the  code)  to  keep  90°o 
of  aspiring  hams  out  of  our  exclusive  dub,  we 
have  no  sanity  test. 

"Sky  Wight"  Forming!     " 

Would  your  ham  club  like  to  coordinate  with 
astronomy  clubs  in  your  area  to  conduct  a 
joint  public  "Sky  Night"  event,  centering  on  the 
Perseid  meteor  shower?  Activrties  wouJd  in- 
clude visual  observation,  meteor- trail-bounce 
communication,  conversations  with  other  Sky 
Night  sites  around  the  country,  and  an  oppor- 
tunity to  send  messages  to  friends  rn  other 
cities  via  National  Traffic  System  nets. 

Interested  parties  should  send  contact  in- 
formation to  Peter  Coffee  AC6EN  (E-mail: 
CompuServe  72631Jt3,  or  Internet 
7263 1.1 13® CompuServe, com)  to  help  in 
planning  this  event.  TNX  AC6EN 

Show  Airs  on  Shortwave 

On  June  5th.  the  weekly  ham  radio  talk 
show  ""Ham  Radio  and  More,''  produced  and 
hosted  by  Len  Winkler  KB7LPW,  began  ainng 
on  WWCR,  tape'-delayedt  twice  per  week.  Lis- 
ten for  it  each  Monday  at  3:00  AM  ET  on 
7,435  MHz  and  again  every  Saturday  at  5:00 
PM  ET  on  12-60  MHz.  TNX  Amateur  Radio 
Newsline 

FCC  on  the  Internet 

The  FCC  has  instituted  a  homepage 
(http://www.fcc,gov)  as  an  entry  point  to  the 
Commission's  on-line  resources.  The  page 
features  selectable  buttons  to  go  directly  to 
high-interest  items  such  as  the  Daily  Digest, 
the  Commission  Agenda.  Auctions,  and  cur* 
rent  rule  makings. 

A  button  called  "Getting  information"  pro- 
vides a  tour  of  what  information  is  available 
and  where  it  can  be  found  on  the  site,  and 
provides  links  to  available  on-line  documents. 
There  also  is  a  link  to  the  FCC  telephone  di- 
rectory. 

A  general  mailbox  for  electronic  mail  to  the 
FCCis:fccinto#fc^.gov.  TNXARRL 
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A  NO  RADIAL  VERTICAL 
THAT  COVERS  80  OR  75  METERS? 

THERE'S  ONE  NOW! 

No,  we  won't  insult  your  intelligence  by  telling  you  that  it's  a 
"hatfwave"  or  that  ANY  vertical  will  operate  more  efficientJy  without  a 
good  radfal  system  than  with  one;  it  certainly  won^lS  If  you  want 
expensive  fairy  tales  talk  to  our  competitors!  If,  however,  you've  no 
room  for  even  the  smaiiest  radial  system  just  install  the  most  efficient 
multiband  vertical  in  the  business,  the  HFQV-X.  over  our  counterpoise 
kit.  You'll  not  only  save  a  tidy  sum  but  you'll  work  DX  that  the  shorter 
and  more  lossy  no- radial  ''half waves"  can't  touch  because  both  the 
HF6V-X  and  HFPV-X  use  longer  active  element  lengths  for  higher 
radiation  resistance  and  greater  efficiency  on  more  bands  than  any  of 
the  so-called  halfwaves.  Ask  lor  our  free  brochure  for  complete  specs 
on  all  Butternut  models  and  receive  technical  note  DLS-1  "Dirty  Uttle 
Secrets  from  the  Antenna  Designer's  Notebook")  that  shows  you  how 
to  calculate  the  probable  efficiency  of  any  vertical  antenna  using  the 
manufacturer's  own  specs  so  you  won't  have  to  learn  the  truth  the 
hard  way! 


Model  HFdV-X  (shown  to  the  left)  for  aO/75,  40.  30,  20, 
17,  15j  12, 10  and  S  meters. 


Model  CPX  counterpoise  kit  for  Butternut  modefs 
HF9V-X,  HF6V,  and  HF6V-X;  substitutes  for  ground  or 
elevated  radials.  Self-supporting  tubing  bolts  onto 
base  of  antenna.  Mast  not  provided. 

BUTTERNUT  ANTENNAS  from  BENCHER  INC. 

831  N.  Central  Av.  •  Wood  Dare,  ir  60191  •  708-238-1 183 


DUPLEXERS 


•  QIIAUTY  •  SERVICE 

•  PRSCE 

WE'VE  GOT  MT  ALU 


Our  Bandpass- Reject 
Duplexes  with  our 
patented  BpB^ 
Circuit-  Filters 
provide  superior 
perfonnance. . . 
especial Ij  ai 
close  frequenc)' 
scpiiralion. 


PHONE  817-848-4435 
FAX  817-848-4209 


PRODUCTS.  tNC. 

P.O.  BOX  211 45  •  WACO,  TX  76702 
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DOWN  EAST 
MICROWAVE  INC. 
TRANSVERTERS 

SO  MHz  -  GaAs  FET,  High  levei  mixer, 
20W,  Assem.  PCB,  Kit ..„..$295 

144  MHz  -  GaAs  FET,  High  level  mixer, 
25W,  Kit.. $295,  Assam.  »„,..$39S 

222  MHz  -  GaAs  FET,  High  level  mixer. 
30W,  Kit ..$295,  Assem. .  „...$395 

432/440  MHz  -  GaAs  FET.  High  level 
mixer.  Dual  osc.,  30W,  Assem.  ,..$395 

903  MHz<1.0dB  NF,  10W,Assem...$395 

1296  MHz<1,0dB  NF.  3W.  Kit $295 

2304-3456  MHz  -  I.OdB  NF,  2  Watts, 
ASEiern.  oniy * .*<i4i..i.r.ipHDU 

Options  available  for  elf  of  the  above 

Write  or  call  for  Catalog, 
Product  descriptions  available, 

DOWN  EAST 
MICROWAVE  INC. 

954  Rt.  519 

Frenchtown.  NJ  08825 

TEL.  908-996-3584 

FAX  908-996-3702 


BUY  AMERICAN,  BETTER  PRICE  AND  QUALITY 


' 


The  SG2000  HF  transodver  ks  type  acccpic^  -ct  conwneraai  am}  maiine  serves 
maoe  wEiti  TraiIf!>onaJ  U-S,  connnetciai  rac^o  quatiy  {and  of  muse  rt  can  be  used 
on  me  ham  bdods  also  I.  Wfi^  Itie  Japdr)«S«  rddiD£  have  2  final  iraiqigtqifs  ma\ 
strain  (a  put  oui  1 00  walls  on  rhe  fow  b^nds  and  on^  7S-aa  watts  on  ts^  meters, 
the  SG2000  has  4  large  transistors  thai  loaf  ak>rig  at  150  watts  on  ALL  THE 
BANDS  INCLUDING  10  METEFSSl  Some  of  the  SG2000  (ea lures  am  1)  A 
coritfor  head  reiriotabie  I  no  spGCial  kit  necesisarv)  up  to  150'  away  fram  Hie  rig, 
perfect  lof  automobiles  and  boats.  Up  to  B  heeds  c^n  b<d  utilized  anti  TJS^d  as 
irklerccm^  atso.  2}  The  largest  di^lay  ol  any  HP  iransce^ver,  3}  &44  pr^- 
pfogramme^  rrttmones  lAd  100  utser  prf>QrammaMe  memories.  4)  operable  frorn 
'SOF  (  4SC)  to  laSF  {*85CJ.  Vou  wani  quality  rig^t?  Here  is  wfiai  EVERY 
SG2000  nmat  tfXlurg  i>etore  ^ley're  stupptn?  Fffi^fn  the  tacfoiy:  1>  l^ie/re  Eaclofy 
a-^n&i,  2}  EVEFiy  ^52000 1&  keyed  donn  at  tuil  power  (QW  ISO  Walfe)  *ilo  an 
open  andSefiTtJi  for  abotA  iO  secoocis.  ifien  conoected  to  a  showed  ^nt^na  and 
k^yea  down  to^r  an  attditf onal  1 Q  S£COIkIs.  3}  EVERV  SG2O0O  is  put  m  {h$ 
^eUHN-irr  rack  4nd  keyed  down  ror  24  hours  non-slop  at  Tull  power  CW.  Don  t  try  Itial  wllh  Xtvb  foreign  radkos.  4)  EVEFT"/  SG2000  is 
inqn  re-checked  tar  alignment  and  put  In  the  "TORTURE  HACK"  wnere  they  are  Keyed  on  and  OtI  every  10  seccrnds.  tor  24  hours.  5 J 
The  SG2000  is  ifien  re-evaluated  and  all  conlrol  functions  arc  verified  lo  snsuro  imat  the  microprDcessor  1$  up  to  spec.  THEN  AND 
ONLY  THEN  IS  THE  SGSOOO  AL.LOW&D  TO  LEAVE  THE  FACTORY. 

Tt^  bottom  tir>@  ^s  price,  you  know  how  e^tpenBivii  commerdai  rigs  are  nomtaUy,  we  are  selUng  IhP  SG2{>00  BELOW  DEALEFI  COST 
ai  only  SI  ,449.00  6adti\\  ThB\'6  a  5400.00  s^ving^i  We  guar^ntea  iho  t^estpfic^. 


TTi^  SG230  SMAflT-^TUNEn  is  the  best  HF  atftotunef  ai  a^  p«ce.  and  to 
pranole  a  p^DcSuct  that  is  made  in  the  USA,  we'i^  oAarfiiB  H  at  me  guartneed 
best  pftce  d  only  S449  00*'  WHY  THE  SC230?  BECAUSE:  WTien  you  HJrte  an 
antenna  at  if^  t^ass  you  are  n^^x^ating  the  antenna,  irtslead  of  fusi  ntaicfiing  tie 
coax  to  the  radto  as  wirh  atrver  tuners  such  as  the  ATM,  etc.  The  resuli  vouR 
SIGNAL  GETS  OUT  MUCH  BETTER.  The  Kenwood  ATSO,  AT450  and  olhef 
Similar  Mrtfifa  Can  only  maich  3:1  mismatches  {YES  only  3;1)  so  torg&l  matching 
anyttiinp  but  a  fairly  decent  aritenna,  Thd  SG230  can  malch  from  0,5  Ohm  lo  10 
kiiohm  antenrka^  {up  to  a  200:1  mismatch},  so  tt  cari  easily  ma^ch  random  virires. 
dlpoJcS,  fain-gutters,  shoptjingi^arts,  elc,  The  result  MORE  POWER. 


1^     ' '  3^^9^^^^^^^^^HIP1^^L 


To 


Hfid  ch«^  or  money  wda  irtti  Sa^O  for  stiipp^ 
UF^w«  noi  4efe»f)  and  TdliphBK  iwfltMr  10: 


iaaiif  ro  ll.S,  Rat 


Joe  Brancalo 

THE  HAM  CONTACT 

PO  Box  3624,  Dept  73 
Long  Beach.  CA  90803 


CA  ReswJrnls  Add  S  1/4%  Sa^  Tax  Alaslyi.  Hawaii,  and  Canadian  Rp stdemts  please  se^vd  U  S  Money  CNpt 
«- 51 7. 1 0  tor  shipping 

Sefving  The  LORD    J*  y^  wisfi  more  inform aiion  please  ^nd  a  SASE  to  the  above  address.  For  COO  orders.  caW 
SfK9  f9$T         (31 0)433- 5860,  otrtS4de  o?  CA  Orders  Only  caM  (800)933-HAM4  and  teave  a  message 


CIRCLE  3«4  ON  READER  SERVICE  CABO 


73  Amateur  Radio  Today  August,  1 995   9 


Number  4  cm  your  Feedback  card 


l\ibe  TNC:  A  Packet  Breakthrough! 

Have  the  hottest  packet  signal  on  the  ain 


by  Phil  Anderson  WOXI 


At  the  recent  Tucson  Amateur  Packei  Ra- 
dio iTAPR)  annual  meeting  in  Si.  Louis, 
one  of  the  presenters  proptised  yei  another 
TNC.  A  prom  in  em  amateur  in  the  audience 
then  challenged  ihis  presenter  lo  justify  such 
a  projeci,  asking  "Why  du  wc  need  another 
TNC?"  This  reminded  me  of  an  idea  that  had 
been  circulating  within  my  own  cranial  LAN 
a  few  months  before:  How  many  lubes  would 
it  take  to  make  a  TNC  and  what  would  iis 
specs  be  like?  Well,  here  giK^, 

Concept 

First  things  first,  whiii  do  we  want  our 
Tube  TNC  (TT)  Lo  look  like?  Should  it  be  su- 
per simple^  or  should  it  match  the  features  of 
one  manufactured  today?  Since  this  choice  is 
arbitrar)'  and  Fm  familiar  with  the  Kantron- 
ics  KPC-3',  lefs  make  our  TT  look  like  it 
As  you  may  know,  a  bajik  KPC-3  ships  wiih 
32K  of  random  access  memory  (RAMK 
512K  bits  of  erasable  prugrammable  read-on- 
ly memory  (EPROM),  a  63B03X  Hitachi  mi- 
cropr(x:essor  (jiP),  and  a  3105  Texas  Instru- 
menis  (11}  L200-baud  modem.  In  addition  to 
these  large-scale  integration  (LSh  parts,  it 
coniains  some  additional  chips:  one 
DS14CS8,  two  74HC14S,  two  74HC00s,  a 
crystal,  resistors,  and  c  a  pact  tors. 

Design 

Second,  now  that  we've  picked  a  TNC  for 
comparison,  how  many  tubes  w'ill  the  TT 
need  to  have?  This  second  question  is  not  so 
simple.  The  63B03X  pP  data  sheet  doesn't 
indicate  how  many  transistors  there  are  with- 
in the  chip!  However,  my  copy  of  the  Refer- 
ence Data  for  Radio  En^^htee/s  (RDRE) 
gives  us  a  goi^d  enough  estimate: 
The  6502 — the  popular  early-days 
workhorse — contains  5,000  tran- 
sistors in  its  160-  by  160-mil  chip! 
Assuming  all  the  other  chips  in  the 
KPC-3  have  fewer  iransisiors  than 
the  processor,  fm  going  to  esti- 
mate that  the  KPC-3  coniains 
roughly  the  equivalent  of  10,000 
transistors.  Wait,  don't  yell  yet! 
I'm  not  counting  the  SRAM  and 
EPROM.  You  see.  weMl  have  to 
use  con'  memory  in  our  TT. 

Third,  we'll  have  to  pick  an  ap- 
propriate tube.  Hams  licensed  50 
year.s  may  object,  but  Fve  selected 
the  6EV7,  a  relay  control  iwin-tri- 
Qd&  by  RCA-.  Its  physical  CHJtline 
IS  pictured  in  Figure  t  and  addi- 
tional features  arc  listed  below; 


•  Iwo  tritxies  in  one  lube 

•  250  V  DC  B+ 

•  2.5  w  alts  plate  dissipation! 

•  miniature  9-pin  socket 

With  these  "facts**  in  hand,  we  can  bet! in  to 
picture  our  TT.  By  the  way,  for  tradition*  let's 
call  it  the  TT-1.  It's  going  to  be  big,  it1l  con- 
sume a  lot  of  power,  and  it  must  by  necessity 
use  magnetic-core  memorv.  If  we  don't  use 
core  memory,  ihc  number  of  transistors  for 
the  beast  will  simply  grow^  way  beyond  the 
5^000  I  envision.  Tm  assuming,  of  course, 
since  we  smart !y  picked  a  twin-triode,  that 
we'll  need  only  5.000  transistors  (rather  than 
10,000)  lo  replace  tlie  KPC-3's  micro-proces- 
sor.  modem  chip,  and  associated  glue  logic. 

While  a  6EV7  consumes  just  a  few  cubic 
inches  of  volume  real  estate,  we  can't  expect 
to  pack  them  against  each  other  Thai  is,  we 
can't  assume  the  si/e  of  TT-l  will  be  just 
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Figure  L  6EV7  phy^iccil  layout. 


TT-1  Performance 


QuesiH>n:  WoukJ  the  Tulje  TNC,  dtss1pa!iog  25,000  waits  continuously, 
heal  your  house? 

Answer.  A  typical  tiouse  in  Kansas  City,  according  to  my  high-eftjcien- 
cy  furnace  brochure,  demands  3,000  heating  load  hours  per  year,  and  the 
average  load  is  70,000  BTU/hr.  So,  it  would  soom  that  the  average  house 
in  KG  needs  roughly  140  mitiion  BTU/year  Addilionaiiy,  the  specs  for  my 
furnace  mdtcate  that  it  puts  out  96%  ofthe  rated  input  capacity,  or 
124,000  BTtJ/hr.  Thus,  my  fumace  ts  capable  of  supplying  the  "heat'  I 
need  in  roughly  1,000  heating  hours  per  year  I  pay  $0,37  pef  one-fiurh 
dred  cubic  feet  of  gas  (ccf)  and  I  use  about  1.000  cd  per  year.  So.  my 
yearly  gas  heating  bill  is  S370.00,  Not  bad. 

The  question  sttii  remains-  Can  the  Tube  TNC  supply  these  needed 
BTU';'  Our  TT-1  dissipaies  219,000  KW-H,  so  we  neod  to  ralafe  that  to 
BTU,  My  thermodynamics  book^  appendix  gives  us  the  arrswer; 

1  KW-H  =  3360  BTU,  so 

2ia000  KW-H  =  735  mfllion  BTU 

T?iai  means  oyr  Tube  Tf^lC  is  capable  of  heating  miigtily  five  houses, 
tf  s  a  heat-uy^t 


5,000  limes  the  volume  taken  by  just  one 
6EV7.  I  just  went  downsixiirs  and  measured 
my  refrigerator — ^noi  sure  why — and  its  di- 
mensioiis  are  22  by  30  by  60  inches  (39,600 
cubic  inches).  While  five  thousand  6EV7s 
would  fit  in  there,  it  would  he  way  too  hot; 
we're  talking  about  generating  nearly  25.000 
watts.  That's  the  equivaient  of  four  hundred 
sixteen  60- watt  Iteht  bulbs  turned  on  continti- 
ously! 

So  what  have  we  go!?  Let's  list  TT-rs  fea- 
tures: 

Power:  25.000  watts 

Display;  Christmas  bulbs,  fur  TX,  RX, 
CON,  ACT.  and  MAIL! 

Tubes:  5,000  twin-tritxlcs 

Data  memory:  256,000  cores  for  the 
"RANrpmgram 

Mcmory:^5 12,000  cures  lor  the  *'EPRO!wr 

By  the  way.  the  RAM  memor>'  feature  Jtst- 
ed  is  really  neat,  You  no  ionger  have  lo  worry 
about  battery 'backed  RAM  for  your  mailbox. 
The  cores  retain  their  individual  "bits"— a 
one  or  zero — without  power!  We've  got  a  xt- 
ally  neat  display,  too:  you  have  your  own  sup- 
ply and  can  change  litem  ever>^  Christmas: 
colored  Hghts!  You  won't  need  a  home  fur- 
nace any  more,  cither*  for  TT-1  puts  out  the 
BTU! 

Opemtional  Cost 

But  there  is  tme  big  problem!  This  beast 
wil!  cost  you  an  arm  and  a  leg  in  electrical 
bills  if  left  cm  continuously  as  a  digipeaier  or 
node.  Here's;  my  caJculation.  based  on  KW-H 
power  rates  for  Kansas  City: 

Kilowatt-Hours/year  =  25,000  watts  x  24 
hours  X  365  days  =  219,000  KW-H 

Yearly  electric  bill  =  #  kilowatt- 
hours  x'S/KW-H  =  2I9K  X  $0.10  =^ 
$2 1 ,900 

Maybe  we  should  settle  for  pro- 
gramming a  bit  more  modem  com- 
piucr.  Perhaps  we  could  ttse  a  Digi- 
tal Equipment  Corporation  PDP-8  or 
PDP-12,  or  perhaps  we  could  use  an 
IBM  System  Model  50.  On  second 
thought,  perhaps  we  ought  not  jo 
build  this  pmject! 


Refeirnces 

1  -  KPC-3  Reference  Manual, 
Kantrnnics,  Inc,  1995. 

2,  RCA  Ri^vviiifig  Tithe  Mimual, 
RCA,  1961, 

3.  Basic  Engineering  Thennody- 
namics.  Zcmansky,  McGra\s  Hill, 
1975. 
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10  Bands  - 1  MET  Antenna! 

Full  size  performance . . .  No  ground  or  radials 

Operate  10  bands:  75/80,  40,  30,  20,  17, 15, 12, 10,  6  and  2  Meters  with  one  antenna 
Separate  full  size  radiators , . ,  End  loading . . .  Elevated  top  feed  • . .  Low  Radiation 
Angle . . .  Very  wide  bandwidth  . . .  Highest  performance  no  ground  vertical  ever . . . 


Operate  10  bands  -  75/80,  40,  30,  20,  17,  15, 

12,  10. 6  and  2  Meters  --  with  ihis  MFJ-1798 
vertical  antenna  and  gel  jutl  size  performance 
with  no  ground  or  radials! 

Full  size  performance  gives  you  high 
efficiency  for  more  power  radiated.  The  result? 
Stronger  signals  and  more  Q*5  QSOs, 

Fiiii  size  perfomiance  al^o  gives  you 
e^ieeptionally  wide  bandwidth s  so  you  can  yse 
more  of  your  hard  earned  frequencies. 

Full  size  performance  is  achieved  by  using 
separate  full  size  radiators  for  2  through  20  Meters 
and  highly  efficient  end  loading  for  30,  40  and  75 
/SO  Meiers. 

You  gel  very  low  radiation  angle  for  exciting 
DX,  automatic  bandswitching,  omni-direciional 
coverage,  tow  SWR  and  it  handles  1500  walls  PEP 
SSB. 

MFJ^s  unique  Elevated  Top  Feed"*  elevates  die 
feedpoint  ail  ihe  way  to  the  tap  of  the  antenna.  It 
puts  the  maximum  radiation  point  high  up  in  the 
clear  where  it  does  the  most  good  -  your  signal 
gets  out  even  if  you're  ground  mounted. 

It*s  easy  to  tune  because  adjusting  one  band 
has  minimum  effect  on  the  resonant  frequency  of 
other  bands. 

Self-supporting  and  just  20  feet  tall  the 
MFJ-1798  mounts  easily  from  ground  level  to 
tower  top  "  on  small  lots,  backyards,  apartments, 
condos*  roof  tops^  tower  mounts. 

Separate  Fttll  Size  Radiators 

Separate  Jul  I  size  qutirter  wave  radiators  are  used 
on  20,  17, 15,  [2,  10  and  2  Meters.  On  6  Meters,  the 
1 7  Meter  radiator  becomes  a  3/4  wave  radiator. 

The  active  radiator  works  as  a  stub  to  decouple 
everything  beyond  n.  In  phase  antenna  current  flows 


It 
I 

'I 
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MFJ  Super  Hi-Q  Loop 

MFJ*s        MFM7a6 
(my 36  inch   $2Q095 

efficiency  loop  antenna  lets 

you  operate  10  to  30  MHz 

CQnnnui>usfy  -  including  |  / 

the  WARC  bands! 

It's  ideal  whene  space 
is  limited  -  apartments. 
mmll  lots,  mobile  homos,  attics,  motor  homes. 

Enjoy  both  DX  and  local  contacts  when  you 
mount  it  vertically.  You  get  Ixnh  low  angle  radia- 
tion for  excellent  DX  £i«Jhigh  angle  radiation 
for  local  close-in  contacts.  Handles  150  watts. 

Super  easy-to-use i  Only  MFJ- 1786  Super 
Remote  Control  has  Auto  Band  SelecTion™.  It 
auto  tunes  to  yourdesited  band,  then  beeps  to  let 
you  know.  No  control  cable  is  needed. 

Fast/slow  tune  push  buttons  and  built-in 
two  range  Cross-Needle  SWR/Wattmcter  lets 
you  quickly  tune  to  your  exact  frequency. 

All  weided  construction,  no  mechanical 
joints,  welded  butterfly  capacitor  with  no 
rotating  contacts,  large  1.050  inch  diameter 
round  radiator  —  not  a  lossy  thin  flat-strip  -- 
gives  you  highest  possible  efficiency- 
Each  plate  in  MFJ's  superb  tuning  capacitor 
is  welded  for  low  loss  and  polished  to  prevent 
high  voltage  arcing.  It's  welded  to  the  radiator, 
has  nylon  bearing,  anti-backlash  mechanism^ 
limit  switches  and  a  continuous  no-step  DC 
motor  ioY  snuKith  prevision  tuning. 

A  heavy  duty  1/8  inch  thick  ABS  plastic 
housing  with  ultraviolet  inhibitors  prolects  it, 
MF7-1782,  S269.95.  Same  as  MFJ- 1786  hui 
remote  control  has  only  fast/slow  tune  buttons* 

CIRCLE  9«0N  HEADER  S^nVlCE  CARD 
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Super  80/40M  Vertical 

Designed  as  a  hi^h         j^^f  pj_  ]  792 
peifaammce  antenna  for    $  m  eC|9S 
80  and  40  Meters,  the  *^^ 

MFJ- 1792  features  nfidi  size  quarter 
wave  radiator  for  40  Meters  -  -  that's  a 
full  33  feet  of  mthless  radiating  ^wer, 

Knd  loading  -  the  most  eflicient 
form  of  loading  --  is  used  for  80 
Meters,  It's  accomplished  by  a  virtu- 
ally lossless  4'/2  foot  capacitance  hat 
and  a  high-Q  coil  wound  w  ilh  TeOon* 
wire  on  a  low-loss  fiberglass  form. 

The  entire  length  radiates  power. 

High  strength  6061-T6  aluminum 
tubing,  super  strong  solid  fiberglass 
insulator,  Frequency  Adaptive 
L-Netwark^^  hea\'y  duty  swing  mount 


in  all  parallel  radiators. 

This  forms  a  very  large  equivalent  radiator 
and  gives  you  incredible  band  widths. 

These  radiator  smbs  provide  automatic 
bandswitching  —  there  is  absolutely  no  loss  due 
to  loading  coils  or  traps. 

End  Loading 
On  30, 40,  75/80  Meters,  end  loading  -  the 

most  efficient  form  of  loading  —  gives  yoti  highly 
e(1icient  performance,  excellent  bandwidth,  low 
angle  radiation  and  automatic  bandswitching. 

MFJ's  unique  Frequency  Adaptive 
L-Network*""  provides  automatic  impedance 
matching  for  lowest  SWR  on  these  low  bands. 

Tuning  to  your  favorite  part  of  these  bands  is 
simple  and  is  done  at  the  bottom  of  the  antenna. 

No  Ground  or  Radials  Needed 

You  don't  need  a  ground  or  radials  because 
an  effective  counterpoise  that's  12  feet  across 
gives  you  exceilern  ground  isolation, 

YotJ  can  mount  it  from  ground  level  to  roof 
top  and  get  awesome  performance. 

No  Feedline  Radiation  to  Waste  Power 

The  feedline  is  decoupled  and  isolated  from 
the  antenna  with  MFJ's  exclusive  AirCore""* 
high  power  current  balun.  It's  wound  with 
Teflon*  coax  and  can 't  saturate,  no  matter  how 
high  your  power 

BuMt  to  Last 
Incredibly  strong  solid  fiberglass  rod  and 
large  diameter  6061  T-6  aircraft  strength 
aluminum  tubing  is  used  in  the  main  structure. 
Eflicient  high-Q  coils  are  wound  on  tough 
law  loss  fiberglass  forms  using  highly  weatlwr 
resistant  Teflon*  covered  wire. 

fe^imf^  U  rrgiftTTni  tntdr^mrri  pfOt^ff^ 

MFJ  halfwave  Vertical 

6  bands:  40,  20,  15,  10,  6,  2  Meters , . . 
No  radials  or  ground  needed!  ■ 

Operate  6  bands  --    MFJ- 1796  ! 

40,  2a  1 5,  1 0,  6  and     $  J  09^5  » 

2  Meters  —  with  this 
MFJ- 1 796  ground  independent 
halfivave  vertical  anlenna!  No  ;  ^ 

radials  or  ground  ever  needed t 

it*s  only  12  feet  high  and  has  a  tiny 
24  inch  footprint!  Mount  it  anyw  here         « 
from  ground  level  to  tower  top  -  on 
apartments,  condos,  small  lots*  even 
motor  homes.  Perfect  for  vacations,  -j 

field  day,  DX-pedition,  camping.  ft  i 

EfTicient  end  hading,  no  lossy 
traps.  Entitle  length  is  always  radiat-         ■ 
ing.  Full  size  halfwave  on  2  and  «| 


Handles  1500  waUs  PEP.  Requires  guying  and    6  Meters,  High  power  air-wound  choke  balun 
radials*  coimterpoises  or  ground  screen.  ehminates  feedline  radiation.  Adjusting  one 

MFJ-1 793*  5 179.95.  Same  as  MFJ- 1792  but    band  has  minimum  effect  on  other  bands. 


includes /ii//  size  20  Meter  quarter  wave  radiator 

Box  Fan  Portable  Loop 

NoJtsnotafan    i^pj^ngo 
-  it's  a  high  ef!i-       ^229^^ 
ciency  portable  loop    ^^^ 
antenna  that's  about  the  same  size 
and  shape  as  a  2x2  foot  box  fan, 
complete  with  carrying  handle. 

Carry  it  like  a  suitcase,  tuck  it  in  a  cornel 
of  your  car  or  check  it  as  baggage  on  a  plane. 

When  you  get  there,  set  it  on  a  table  or 
desk  and  enjoy  ragchewing  or  DXing. 

All  welded  construction,  covers  14-30  MHz 
continuously  including  WARC  bands,  handles 

ISO  watts.  l^^rtVT*^  ^^r^yntrr^l  Kac  f^acl/clnAM  tiirw" 

bunons.  5 


Automatic  bandswitching,  low  radiation 
angle,  omni-directional,  handles  1500  watts 
PEP.  Goes  together  in  an  afternoon. 


Free  MFJ  Catalog 

and  hm9  instrvdion  manuals 

Write  or  call  toll-free .  * .  800-647' 1800 

Nearest  Dealer/Orders:  800-647-1800 
Technical  Help:  HO0-647-TECH  (8324) 
1  year  uncondftiorf^  guarantee  *  30  day  money  bad? 
uaramee  (tess  s^)  on  orders  from  MFJ  •  Ffcecatafog 

MFJ  ENTERPRISES,  INC 
Box  494.  Miss,  State,  MS  39762 
(601)  323-5869;  H-430  CST.  Moti-Fri 
FAX:  (60 n  323-6551;  Add  S20  s/h 

MFJ . . .  making  quaUiy  affordable 


•  1  year  unconm^ 
guaramee  (tess  & 
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Number  S  on  yotir  Feedback  card 


VE7PMR  Packet 
Solar-Powered  Node 

Is  packet  worth  nearly  freezing  on  a  mountain  ?  Sure! 


by  Dennis  Wilsher  VE7EMS 


Penny  Mountain  Packei  Repeater,  ai  6,400 
feel  above  sea  level  in  the  Rocky  Mountain 
Trench  in  nonhem  British  Coiymbia.  Canada. 
came  into  operation  on  September  3,  1993.  De- 
signed to  operate  in  lighming  sionns.  winds  up 
to  120  mph,  -54''  F  tempcraiures,  15-fooi 
snowfalls,  it  does  it  all  without  missing  a  beat. 

Baekground 

Having  been  raised  in  that  area  in  my  child- 
hood, I  was  more  than  familiar  with  the  ex- 
treme conditions  old  Mother  Nature  can  play 
on  any  tiling  man  miglii  attempt  to  put  together 
, . .  or  try  to  keep  mnning-  There  are  die  grizzly 
bears,  porcupines,  and  wolverines  thai  like  to 
chew  up  snowmobile  scats  or  just  roll  things 
over  to  see  whai  is  under  them. 

Earty  in  1993  I  sat  down  with  Frank 
VE7ENX  in  McBridc,  and  the  subject  came 
around  to  building  a  link,  whether  VHF  voice 
or  packet,  to  Prince  George  from  McBride.  I 
bounced  the  idea  around  about  putting  a  packet 
node  on  Penny  Mountain,  where  Rocky  Moun- 
tain Trench  dties  a  45 -degree  bend  to  complete 
the  1 50- mile  distance  to  the  nearest  BBS  at 
Prince  George.  Frank  was  preiiy  enthusiastic 
about  the  idea. 

Researching 

Access  to  the  mountain  is  up  an  old  forestry 
mad  made  in  the  early  1960s;  but  since  the 
game  (grizzly)  use  the  road  as  a 
trail  quite  regularly,  it  is  well  worn. 
Also  a  private  cabin  is  located 
about  half  a  mile  below  the  sum- 
mit, completely  outfitted  for  one 
occupant.  Wh^i  a  bonus! 

I  bought  a  small  DT50  motor* 
hike  to  get  up  the  mountain  to 
check  the  path  in  June.  My  first  at- 
tempt had  me  leaving  Prince 
George  at  4  AiVl  and  getting  lo  the 
bottom  of  the  mountain  via  a  new 
logging  road.  I  took  along  a  couple 
of  iwo-gallon  gas  jugs  and  a  car 
battery  strapped  to  the  front  of  tlie 
bike,  a  dual -band  antenna,  a  laptop, 
ray  741 A  Kenwood,  and  a  PK-88. 
My  new^  DT50  powered  out 
halfway  up  the  mouniain*  I  tried 
pushing  the  bike  buu  because  I  was 
a  smoker,  1  had  to  lie  down  and  almost  had  a 
bean  atliick  right  there.  Then  it  started  to  hail! 

At  this  point  I  almost  gave  up  on  the  whole 
idea*  but  I  figured  I  might  as  well  see  if  a  pack- 
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Photo  A.  The  PMR  machine  comes  in  for  a 

ianding. 


*.^^N 


^ 


"H^ 


Phoio  B.  A  view  of  the  PMRfmm  ihe  ain 

el  contact  to  P.  G.  was  possible.  With  a 
garbage  bag  over  the  radio  equipment  sitting 
on  the  motorcycle  seat*  I  connected  to  YXS  50 
miles  away  with  only  5  wans.  Great! 


I  turned  around  and  went  back  to  civili/^- 
tion  10  regroup — tired,  vvei,  and  exhausted. 

Stan  VE7SSS  and  1  went  to  the  local  library 
and  spread  out  topographical  maps  over  half 
the  library  lo  check  the  path  from  his  BBS- 
VE7FG  to  Penny  Mountain.  We  concluded 
that  it  would  be  close,  but  wc  would  clear  Ta- 
bor Mountain  by  300  feet. 

1  sold  the  DT50,  bought  a  TY250  trail  bike, 
and  left  again  in  July  with  the  same  equipmeni 
(but  with  extra  jets  to  re-jei  die  cart)  at  the 
higher  elevation).  I  made  it  to  within  200  feet 
of  die  top,  but  I  chickened  out  because  it  got 
too  steep  for  my  limited  bike  experience  to 
cope  with.  Voice  operation  was  good  as  I 
walked  around  with  my  2-1/2-wuu  handheld. 
There  wasn't  a  repealer  for  120  miles  around 
thai  1  couldn't  raise. 

I  set  up  tlie  packei  station  and  connected  to 
Prince  George  and  to  McBride  wiih  no  sweat, 
running  4  watts  to  a  mag-mount  antenna  sit- 
ting on  a  rock. 

As  a  wicked-looking  siorra  was  coining  in 
from  the  east*  my  time  was  limited.  I  moved 
down  ihe  slope  to  die  south  about  200  feet  lo 
try  another  path.  The  idea  was  to  put  the  node 
beluw  the  summit  so  as  not  to  attract  lightning 
and  to  keep  it  from  hearing  nodes  in  Alberta,  I 
also  wanted  to  pick  a  spot  where  the  wind 
w^ould  keep  the  snow  build-up  below^  die  solar 
panels  in  the  winter. 

It  worked  great  and  the  signals 
were  off  the  scaie.  To  mark  the  point, 
I  sprayed  the  rocks  and  moss  with 
lluorcscent  red  painL 

Putting  It  Together 

Next  I  went  to  local  clubs  to  sell 
die  idea.  After  explaining  to  them 
where  Pennv  Mountain  was  and 
what  I  was  planning,  a  few  local 
packet  experts  said  ii  couldn't  be 
done.  The  handheld  and  batteries 
would  freeze:  lightning  would  blow 
it  up:  solar  panels  would  not  work  in 
this  counuy-;  it's  hard  to  access;  and 
on  and  on.  Hmmm  .  •  *  guess  we 
would  have  to  design  it  to  overcome 
all  these  problems. 

1  contacted  a  helicopter  company 
and  was  told  Uiat  700  lbs.  was  all  they 
could  lift  to  6.400  feet,  at  a  charge  of  $1,000 
per  hour.  As  1  hadn't  won  the  lottery^  lately,  I 
decided  1  would  have  to  figure  out  some  way  to 
get  the  system  up  lo  the  site  for  free. 


Figure  /,  Circuit  dui gram. 


For  the  structure.  1  realized  I  would  have  to 
design  something  that  would  be  light  bui 
strong,  and  that  would  not  blow  oven  So  why 
not  copy  ihe  Apollo  lander  idea? 

To  keep  the  componenis  and  baUeries  dry 
and  somewhat  warm,  I  took  a  donated,  dead 
12~cubic-foot  deep  freezer^  removed  the  com- 
pressor, and  filled  the  empty  comparlmenl 
with  spray  insulation  foam.  I  then  insulated 
the  outside  of  it  w  ith  anoilier  3"  by  laminating 
It  with  stvTofoam  SM  using  a  half-dozen  or  so 
silicon  lubes.  This  gave  mc  an  additional  R'30 
insulating  factor  The  wiring  to  the  panels  was 
old  14-gauge  eJecirical  cable,  steel -jaekeied  to 
protect  it  from  the  elements  and  "critters." 

i  put  the  freezer  inside  u  welded  2"  by  T\ 
l/8"-ih[ck  angle  ia)n  stniciure,  J"  by  3",  1/8"- 
thlck  angle  iron  conslniction  at  the  base,  and 
4-foot  legs  with  adjustable  feet  for  strength. 
Ail  angle  iron  was  welded  together  solidly  us- 
ing 70 IK  rod  (rated  at  70.000  psi).  I  did  ml 
want  the  unit  falling  apart  when  lifted  by  heli- 
copter I  managed  to  keep  the  unit's  weight 
(with  the  200  lbs.  of  batteries)  down  to  a  total 


weight  of  700  lbs.,  but  it  was  close. 

The  batteries  are  vented  through  the  bottom 
of  the  freezer  by  a  system  of  aquarium  lubes 
in  series,  w  ith  the  vent  caps  drilled  and  plastic 
Ts  glue-gunned  into  the  caps.  This  prevented 
the  inevitable  explosion  hydrogen  gas  would 
make  if  not  vented  properly.  My  wife  Tracy 
VE7TLW  gets  credit  for  the  baUery-venling 
idea. 

The  airtight  condensation  problem  was 
curcd  by  changing  silicon  gel  capsules  (donat- 
ed by  pharmacist  Dan  VE7PHA)  in  the  freezer 
every  year. 

Cireuitrv 

Radio  Shack's  HTX-202  hand-held 
transceiver  draws  onlv  about  65  mA  on  re- 
ceive.  The  DPK2  DRSI  drew  less  than  50  inA 
before  the  deviation  kit  was  installed.  The 

low- voltage  cui-out  circuit  draws  only  about 
15  niA  and  is  designed  to  prevent  the  batteries 
from  discharging  below  12  volts,  which  would 
reduce  their  life  expectancy  and  let  them 
frec?e  as  their  specific  gravity  fell  wiih  tem- 


Fhoio  C\  Author  Dennis  VE7EMS  and 
Shorty  VE7HRC  after  ihe  I  a  u  J  tug.  Says 
Dennis  of  the  "Mars  or  Buxt!"  sign,  '^This 
unit  is  a  kH  cheaper  than  the  failed  Mars  ex- 
plorer .  .  .  and  ii  works! 


Photo  D.  The  PAfR  s  intemai  components. 


Photo  t,  VE7l!RC  (on  ground ^  luul 
VE7EMS  {atop  the  unit)  work  on  the  "soUir 
lander  tnodide. '' 

[xrrature,  VVlres  and  coaxes  were  kepi  as  short 
as  possible.  1  soldered  any  connection  that  I 
could.  For  any  I  couldn't  solder,  1  used  con- 
ductive silicon  grease. 

I  was  only  able  to  acquire  batteries  of  differ- 
ent capacities:  dicrefore,  I  installed  isolation 
diodes  between  them,  resulting  in  a  voltage 
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drop  of  0.34  V  across  each  diode. 
Tills  meant  thai  when  the  voUage  was 

ai  12  volts  ai  B4  the  actual  voliage 
was  13.02  maximum  at  Bl. 

The  EMI  pnuectlort  circiiit  !  built 
(designed  lor  me  by  Chris  VE7EQN) 
is  equivalent  to  some  $200  commer- 
cial units. 

To  protect  the  GaAsFETs  at  the 
from  end  u\'  I  he  HTX-202.  I  soldered 
two  diodes  back  to  back  acrms  the  in- 
put of  the  from  end.  There  was  no  no- 
ticeaHe  reduction  in  sensitivity  (per 
ARRL  recommendations  of  a  lisht- 
ning  spike  nearby  of  over  0.2  V). 

Install 

After  CO  mac  ting  several  helicopter 
companies  while  I  was  building  the 
unit,  1  lucked  out  by  ninntng  into 
Nonhwood  Pulp  &  Timber.  Lid.  They 
not  only  irunsported  the  unit  lo  the 
lop  of  the  mountain  but  took  three  of 
us  up  and  brought  us  back  for  free. 
The  night  before  we  set  oui  on  our 
journey,  we  loaded  the  niHJe  on  the 
box  of  my  pickup  and  tied  ii  down. 
with  the  help  of  seven  amaieurs.  We 
left  the  next  morning  and  arrived  at 
the  bank  ol  the  Fra-scr  River,  seven 
miles  from  the  site,  right  on  time  to 
meet  the  helicopter.  Shorty  VE7HRC, 
Randy  VE7AMS.  and  I  were  trans* 
ported  up  to  the  mountain.  While  the 
helicopter  went  back  lo  get  ihe  uniu 
we  looked  for  the  spray-pmnied  spot. 
It  was  gone!  \  had  used  environment 
talt>  safe  paint.  Uh-oh  .  .  . 

As  the  helicopter  had  the  unit  by 
now  and  Wimld  be  back  to  the  site  in 
four  minutes,  we  had  to  think  fast.  \ 
looked  arotuiil  and  made  an  educated 
guess  concerning  where  1  had  made 
the  path  check  in  July,  and  st(x>d  on 
the  spot  just  as  the  helicopter  w'as 
coming  over  the  ridge  with  the  unit 

Successful  landing!  The  weather 
was  beautiful,  aboui  70**  F  with  just  a 
slight  breeze.  We  leveled  ihe  unit 
with  the  adjustable  legs,  unwrapped 
the  proiecied  solar  panels,  and  mounh 
ed  ihc  initial  5/8"  PVC-protectcd  an- 
tenna. 

We  drove  five  lighuiing  rods  three 
feet  down  into  the  overburden  and 
connected  each  let^  ol  the  simcture  to 
a  rtxl.  All  the  components  inside  were 
grounded  separately  to  a  fifth.  A  sixth 
ground  rod  \k a^i  driven  in  at  the  peak, 
in  hopes  of  auraciing  any  nearby 
lightning  strike  to  iL  rather  Uian  the 
node.  1  then  proceeded  to  paint  the 
structure  wiiJi  tremclad  rust  paiuL 

Our  two  hour^  were  now^  up  and 
the  helicopter  was  on  its  way  hack  to  get  us.  1 
fia^d  up  the  node  at  2:.^0  PM  on  September  3, 
1993.  and  Frank  VE7ENX  in  McBridc  was 
happily  packeling  lo  Prince  George's  BBS- 
VE7FG.  We  all  jumped  into  the  helicopter  and 
left  the  site  with  our  mission  successfully 
completed. 


VE7PMR  Solaf  m6&  Parts  List 

Oty,  Description 

3  1-amp  20- V  oommerdal  sdar  panels 

3  1N5401TR  (a-amp  100-V)  diodes 
3  ECG  5812  (6- amp  100-Vldiodes 

1  5-amp  fuse 

2  Siemens  Type  S  t  -C75  (75  V  breakdown  vottage) 

4  1 .  5K€  1 6C A  0  6  00  V  t}redkiio wn  volta  g&} 
I  4  turns  2"  W  of  «  U  {sofid)  wire 
1  S-amp  fuse 
1  1k  pot  (set  at  12  V) 

1  Ikpotjsetat  11  V) 

2  5-V  zener  diode 
1  ECG  4001 
1  ECG4U13 
1  hPU  DafHngffifl  transistor 
1  lN4003dk)de 
1  2-amp  fuse 
1  SOO-mAfiJse 
1  3,000'Ohm  resistor 
1  £,a00-ohm  resistor 
1  O.t'uF  capadlor 

1  40-nnA  1 2-V  relay  3PST  S-amp  contaas 

2  rmu  (Bodes 

1  Radk)  Sftack  (set  ai  a  watts,  squelcJi  opened) 

1  DRSI  DPK-2  1 .200-baud  INC 

1  IS-B50  Polypli  a  ser  Corp. 

1  oommerdal  Fit)erglas,  iB-fi,  long^  6-dB  gain 

2  1 ,000'amp  1 2-V  deep  cycle  batteries 
1  1  ^000-amp  12-V  conveniional  battery 
1  700-amp  12-V  conventional  battery 


VETPMfl  Remote  Readings 


PMH:VE7mRj   WELCOHE  TO  PE23NY  HTTJ. 
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13.1  ix:  V 

Mh 

Pm^VE^mR} 

Callsiqa 

9kt9                    rort 

Ti-pe 

VET?  EMS 
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100                    & 
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1                         0 
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16                       0 

SLats 
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33   24  39   68  55  3 
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H8S  0  33«  0 

t2  recvdi 

242  0  121  0 
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L2  RxRNSl: 

0  0  0  0 

12   RXHEJ; 

0  0  0  0 

U  TxEKR; 

0  0  0  0 

L2  TxREjj 

0  0  0  0 

f.7  fails; 

0  0  0  0 

L3  g'wydf 

0  0 

lA  recvd; 

0   Q 

lA  sent   : 

0  0 

Buffers    : 

ea7  fiai  £95  see  G9S  693 

CPU  lO0(3: 

S16  Sas  560  523   S25  S66 

Tiiaers  t 

T 

1352  SIS^ 

F'HRiVir^PMR}    Penny  Mt  11.6400   ft. 

Solar  Systen  3  watts 

On  Air  Sept -3/53 

VE7eiS  D&naia  SS4-f3M 
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tW?:\^7P»tR}  Penny  Mtn,   at  fi4t)0ft."Se 

b 

PMR:VE7PMR}   Goodbye, 
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2,6 

10156:40 
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Serving  tlie  Hotitsoii  vall^ 


In  Ocloher  1994.  after  Wayne  VE7DUC  re- 
designed an  IS-fooi,  6-dB  cominefcial  Fiber- 
glas  atiietiina  for  this  ope  rati  on  and  wc  ac- 
quired two  additional  LOOO-amp  batteries,  we 
had  thetn  airlifted  to  the  site.  Warren 
VE7DPG  and  I  hiked  up  the  mountain  to  in- 


stall Ihe  XI J2  upgrade:  ihe  dcvialion, 

temperature,  and  voltage  meters;  and 
to  open  the  sqtielch  iTii>dc  on-line  be- 
fore the  snow  hit.  Otherwise,  I  would 
have  to  wait  until  iaie  Jtine  of  1995 
before  ii  thawed  enough  to  get  back 
to  the  siic. 

The  antenna  and  baiier>'  upgrade 
were  necessary  to  drt^p  the  power  to 
3  wails  and  still  gel  the  same  ERP. 
PMR  also  needed  ihc  additional  ca- 
pacity to  suppon  the  new  BBS  thai 
was  now  in  McBride  and  all  tlie  for- 
warding it  created. 

Wc  lefi  ihe  cabin  wearing  two 
pairs  of  Jong  Johns,  rain  clothes, 
mitts,  and  snowpacks.  We  were  ready 
,  .  .  or  so  wc  tht)Lidit,  Unforiunatelv, 
as  we  nearcd  the  summit  the  first 
SDOwfalt  of  the  year  hit  us  with  a 
vengeance.  Wc  were  now  in  a  full- 
blown blizzard  with  40-niph  howling 
winds  and  no  place  lu  hide,  wiih  only 
30  feet  of  visibility!  We  persevered 
and  mounted  the  antenna,  hooked  up 
the  butteries  and  topped  off  their  wa- 
ter levels,  and  installed  the  upgrades. 
The  cordless  drill  died  on  us,  as 
NiCds  don't  like  cold;  thcbiilane  sol- 
dering iron  also  died,  us  the  butane 
wouldn't  turn  into  gas.  We  worked 
around  it  though,  closed  the  lid.  and 
0  e  V  .  left  without  taking  a  picture.  We  just 
warned  to  get  the  hell  out  of  there! 
We  slipped  atid  slid  our  way  down 
the  slope  lo  the  cabin  through  the 
now  2  inches  of  snow,  our  bodies 
shaking  and  fingers  nurab,  snow 
stinging  our  eyes  as  it  was  coming  at 
OS  at  9<)  degrees.  Hypodiermia  setting 
in?  This  hobby  is  no  fun  in  those 
condiiion.s,  and  I  don*l  think  Warren 
wants  to  go  back  to  the  site  any  lime 
soon.  t1l  Slick  to  August  visits  my- 
self from  now  on! 

Operation  of  ihc  PMR  since  Octo- 
ber 1994  has  been  monitored  remote- 
ly from  the  site.  The  lowest  voltage 
recorded  at  B4  was  1 2.3  V,  and  it  was 
-10''  C  inside  the  freezer  when  the 
valley  lemperaiure  was  -34°  C.  The 
node  has  been  running  for  mtirc  ihan 
5,000  hours  on  XIJ2  software  and 
has  never  been  off  the  air! 


My  Gratitude 

1  thank  ail  the  amateurs  who 
helped  in  this  project  in  various 
wavs,  inchidin^j  Shortv  VE7HRC  and 

•if  ■" 

Randy  VET  A  MS,  who  were  on  the 
initial  installati<in  team  that  pul  the 
unit  on  the  mountain,  W[irren 
VE7DPG,  who  almost  froze  to  death 
with  me,  and  anyone  else  1  might 
have  forgouen  lo  mention. 

I  believe  this  pnyect  shows  that  if  all  ama- 
teurs work  together,  anything  is  possible.  If 
anyone  says  lo  you  something  can'l  be  done, 
well  .  .  .  remember  there  is  no  such  tiling  in 
life  as  "can't/'  PMR  is  dedicated  lo  God  and 
to  my  family. 
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2060MHZ 

Trident  TR2400 
Scanning  Receiver 
lOOKHz  to  2060MHz 
with  AM/FM/WFM/ 
BFO/SSB  IKHz  steps 

Feafures      1000      memory 

chaitneiSf  lockout  on  search 

and  scan,  backlighted  LCD 

display,  Attenuator,  Delay, 

Hold.   Bank  lockout,  VFO 

tuning.  Signal  strength  meter 

in  display.     Fr^grmnmablc 

search/scan  delay  times.  One 

Year  Wananty.,  Cellular   Locked  out..    Size: 

7.5H  X  3  3/4W  x  2  1/4D.    Wl  l4oz,  Ground 

shipping:    $6,95.  Air  Freight:    S9.95.  Call  or 

Fax  your  order  Toll  Free,  24  houis  a  day. 


Anyone  (includiiig  you]  can  learn  the  Morse  Code  in  one 

hour!  Forget  the  No-Code  License  and  get  your  Tech-Plus 

Ticket.  Guarantee;  You'fl  pass  the  5  wpm  code  test  with 

Unde  Wayne's  system  or  YOU  GET  A  100%  REFUND! 


CDlWt^AUNICATtOHS 

Can  H 

1^00-445-7717     "** 


7^»^ 


10707  E.  106th  Street  Fishers,  IN  46038 
317-842^71 15  Fax  1-800-44S- 1084 

CIRCLE  184  ON  READER  SERVICE  CARD 


The  truth  is  that  no  one  using  this  new  system 
has  ever  failed  the  5  wpm  code  tesL  And  it  is 
highy  unlikely  tJiat  anyone  ever  *ill.  We're  talk- 
ing aboui  such  a  total  no-brainer  approach  Ihat 
many  people  air  able  to  speed  tc£s  than  1 5  mm- 
uie^  u^ing  this  speed  system  bcfoie  being  able  to 
ace  the  Novice-Teclmidaii  code  lest. 

Help  yourctiildrcn,  your  wife  and  your  fnends 
get  their  ham  licenses  with  this  ultra-fust  code 
system.  Get  your  kids  to  help  ih^ir  fjienets  to  get 
their  licenses.  If  we're  going  ic  try  and  keep  our 
ham  bands  we  need  tens  of  thousands  more  hams. 
Millions  ttlU  be  even  tjettcr. 

Help  stait  kids  on  tlteir  way  toward  high-tedi 
caieef^  by  getting  them  hooked  on  hamming.  The 
biggest  obstacle  to  a  ham  license  in  the  past  has 
been  tfie  codCn  Now,  with  this  new  miracle  sys- 
tem, this  is  just  not  even  a  minor  problem.  No 
loager  w^ill  there  be  the  slightest  stress  when  tak- 
ing that  stupid  code  lest  thai  the  ARRL  Boa^it  of 
Directors  has  forced  the  PCC  to  continue  to  use 
as  the  primary  method  for  keeping  newcoitiers 
away  from  the  hobby. 

With  the  success  of  Ajnerica  in  the  next  centu- 
ry dependent  on  our  ability  to  provide  high-tech 
caieer  workers  to  deal  with  the  information  high- 


way and  the  computerization  of  (he  workplace, 
amateur  radio  provides  u  fun  way  to  ger  kids  inter- 
ested in  learn iRg  about  technology.  It  beats  the 
heck  out  of  Ninten?do  and  Sega,  whidi  (each  noth- 
ing, II  even  be.ais  sports,  which  prpvide  a  good 
living  for  a  handful  of  stars  and  disappointment 
and  poverty  for  ihe  losers. 

We  need  to  see  rddio  clubs  sprouting  in  our  sec- 
ondary and  high  schools  again.  We  need  lo  see 
hamming  become  a  major  activity  in  retirement 
homes  and  villages.  We  have  room  for  millions 
of  hams  on  our  bands ...  of  uhich  we*  re  using  le^ 
than  02%  today  on  ^y  regular  basis.  Yep.  that's 
ri^  99,8%  of  our  h;mi  batids  are  just  sining  there 
almost  totally  unused,  with  us  waitjng  around  for 
the  FCC  lo  sell  ihem  off  and  pocket  the  money 
without  even  a  word  of  tttanks. 

How  much  are  we  charging  for  Uncle  Wayne's 
One  Hour  Guaranteed  Miracle  Code  Course? 
$5.00  postpaid.  That's  right,  it' s  only  five  bucks! 
Since  our  chaise  card  minimum  is  S7,50,  maybe 
you  should  order  some  of  Uncle  Wayne^s  excit- 
ing adventure  siories  as  advertised  by  Uncle 
Wayne's  Bookshelf.  Or  send  S5.00  cash  or  check. 
This  will  be  one  of  the  better  five  bucks  you*  11 
ever  spend.  $50  a  do/en,  if  you  like  to  spread  joy. 


I 


IHr.  Code  Coum  •  UkI*  Wayne's  Boekshetr  •  Pererlierougli  KH  03458*1107 

Or  tdi  603-924-0058  •  Fqx  603-924-9327 


310  Garfield  St  Suite  4 

PC  Box  2743        ^AA  ^f\ 
Electron ics  gugene,  Ofegon  97402  ^iFir.WV 


■  ii  i  m  tYirn 


OnIv 


The  NEW 

AutO'KaH® 
AK-16 

DTMF  Controller  Board 
features  16  relay  driver 
outputs  and  DTMF  to 
XI 0  control  capabilty! 

»-CW  ID  5i-0-12  digit  security  code  ^Ueer 
proqramable  using  your  DTMF  keypad!  ^A5Cl\  Serial 
Output  of  incoming  DTMF  "^Watch-doq  timer  reeet 
>^R<?lay  driver  outputs  may  be  mated  with  our  Rll-8/1 
or  RB-16/1  rel^y  boards  >-6evera\  modee  of  oparatJon 
allow  combinations  of  reat-time  control,  on/off/ 
momentary  output  control,  3nd  CW  response  tonee 
>^5mall  siz5,  onfy  Z75  X  3,25  inches  ^^2VDC  @  25ma 
VisA,  MasterCarcJ,  Americam  ExpRiss,  Discover  CARd 
COD     ON     CAsh     OR     MoNty     OrcJer     Ijasis     oinIv 

S/H:S6USA;  SlOCA^AdA;  $I5F0RFiqN.  COD:  S? 
Price  and  Specifications  ore  subject  to  change  wittiout  notice 

Orders:  (800)  338-9058 

Info:  (503)  687-2118   Fax:  (503)  687-2492 

Catalogs  are  also  available  via  the  Internet 

matron  Anfo@err\era\d, com 


a6\# 
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AMATEUR  TELEVISION 


GETTHEATVBUG 

>10  Watt  pep 
Transceiver 

Only  $499 

Made  In  USA 
VaJu©  +  Quality 
from  over  30years 
in  ATV»  W60RG 

Snow  free  line  of  sight  DX  is  90  miies  -  assuming 
14  dBd  antennas  at  both  ends.  10  Watts  in  this  one 
box  may  be  all  you  need  for  local  simplex  or  repeater 
ATV.  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  composfte  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  13,8  Vdc  @ 
3  Amps.  TV  set  and  you're  on  the  air  -  it's  that  easy! 

TC70-10  has  adjustable  RF  out  {1  to  lOw  p.ep )  and 

sync  stretcher  to  properly  match  RF  Concepts  4-1 10  or  Mi- 
rage D1010N-ATV  amps  for  100  Walts  p.e.p.  Specify 
439.25,  434.0,  427.25  or  426.25  MHz,  2nd  xtal  add  $20. 
Hot  GaAsf et  downconverter  varicap  tunes  whole  420-450 

MHz  band  to  your  TV  ch3.  7.5x7.5x2.7"  aluminum  box. 
Transmitters  sold  only  to  licensed  amateurs,  for  legal  purposes, 

verified  in  the  latest  Callbook  or  send  copy  of  new  license. 

Hams,  call  for  our  complete  10  pg.  ATV  catalog 
Everything  you  need  tor  400,  900  or  1200  MHz  ATV 


ClTtCLE  240  ON  READER  SERVICE  CARD 


(818)  447-4565  M-Theam.S:30pinpsi    Visa.  MC,  UPS  COD 

P.C.  ELECTRONICS  Toni(W60RG> 

2522  Paxsofi  Une  Arcadia  CA  91007       Maiyann  (WB6YSS) 
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Numtier  6  an  yoirr  Feedback  can! 


19,200-Baud  Packet 


A  simple  way  to  do  it 


By  Alan  Dewey,  M.S,,  VVB9JTK 


Several  aniclcs  and  editorials  have  ex- 
pressed the  disappoinimeni  many  ama- 
teurs feel  regarding  the  lack  of  advances  in 
amateur  packet  radio.  When  I  first  tried  pack- 
et radio  in  1987  we  had  lols  of  fun  at  1,200 
baud.  Now^  eight  } ears  later,  just  about  e^eiy- 
one  is  still  operating  thai  same  slow  speed. 

Simply  Simplex 

Even  a  U200-baud  telephone  line  comput- 
er coimeciion  is  much  faster  than  L200-baud 
packet  radio.  This  is  becatise  our  2  meter  FM 
radios  are.  by  necessity  of  economics,  sim- 
plex commLinications  devices.  The  stations  at 
each  end  of  the  connection  must  take  turns 
transmitting  information  and  acknt^wledging 
die  reception  of  that  information.  And  when 
you  factor  in  the  frequency  usage  by  others  in 
ycmr  LAN  (local  area  network)  the  effective 
bits-per-sccond  {throughput)  of  your  "con- 
nection" drops  to  even  more  pitiful  levels. 
These  pitiful  rates  of  ihroughpul  Further  delay 
acceptance  of  many  of  die  great  uses  of  pack- 
et radio. 

So  why  is  all  the  packet  out  there  ainning 
such  slow  speeds?  Well,  in  order  to  keep  the 
cost  down,  the  packet  terminal  node  con- 
trollers (TNC)  that  are  so  readily  available, 
aie  designed  to  run  on  a  "slimdard"  VHF/UHF 
voice  FM  radio.  This  means  thai  they  wil!  be 
limited  to  the  available  3.000-Hz  bandwidth 
of  most  FM  communications  radios. 

Though  iixiav  wc  can  buy  14*400-bps  (bit 
per  second)  modems  for  $89  at  the  local  dis- 
count store,  that  technology  is  not  applicable 
to  aniateur  radio  at  this  time.  Although  many 
mtrnufacturcrs  incorrectly  slate  that  their  mo- 
dem is  "14,400  baud"  it  is,  in  fact,  a  l4.4Ut)' 
bit-per-sccond  unit.  This  is  accomplished  by 
techniques  which  rely  on  the  instantaneous 
phase  of  the  signal  having  32  or  more  possi- 
ble meanings,  If  wc  try  these  techniques  over 
our  VHF/UHF  FM  radios,  we  will  be  very 
disappointed.  Problems  such  as  multipatb  and 
signal/noise  are  much  greater  "on  the  air" 
than  on  the  "twisted  pair." 

High-Speed  DifHculty 

You  may  have  heard  huw  di  111  cull  it  is  to 
gel  9,600-bps  packet  running  correctly,  that 
you  should  use  a  deviation  meter,  and  often 
the  modification  of  the  radio  is  not  easy.  This 
is  because  300-.  L200-,  2,400-,  and  9Xi00- 
bps  packet  systenis  use  audio  frequency  shift 
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ke3riiig  (AFSK).  Those  systems  use  a  *'mo- 
dcni*  to  convert  the  data  into  audio  signals 
which  then  modulate  the  frequency  of  the  ra- 
dio. At  the  receiving  end,  the  discriminator 
will  dcmtxlulaic  the  analog  frequency  modu- 
lation of  the  RF  carrier  and  output  an  audio 
signal  which  the  modem  then  turns  back  into 
data.  Sound  complicated?  It  is.  True  FSK 
eliminates  most  of  this  prtx;ess! 

So  the  easy  solution  is  to  use  a  radio  that  is 
designed  for  the  bandwidth  appropriate  to  the 
speed,  and  use  frequency  shift  keying  4^f  die 
carrier  It  is  much  more  difficult  to  try  to 
cram  a  delicate  AFSK  high -baud  signal 
through  a  '*slow  radio."  (The  Nyquist  theo- 
rem limits  a  3,000-Hz  bandwidth  channel, 
whether  phone  line  or  radio,  to  1.500  baud.) 
Should  we  desire  to  operate  packet  radio  at 
19,200  baud,  we  need  approximately  40  kHz 
bandwidth  (for  a  modulation  index  of  LO)- 
On  amateur  bands  420  NiHz  and  above,  the 
FCC  limits  on  bandwidth  are  extremely  gen- 
erous, even  allowing  double-sideband  AM 
television  (FSTV)  which  occupies  9  MH?  of 
the  band!  And  the  ARRL  bandplan  allows  for 
lOO-kH/  wide  '"channels"  for  just  such  uses 
as  high-speed  packet, 

Rii{liQ5>  for  High  Spe^d 

Well,  finally  we  are  able  to  buy  radios  that 
are  designed  for  the  bandwidth  required  to 
transmit  and  receive  higher  speed  packet  "off 
the  shell?"  WD4NKZ  and  I  have  been  operat- 
ing 1 9, 200- baud  packet  with  this  equipment 
for  more  than  tw^o  years. 

Kanironics  introduced  the  D4- 10  radio  thai 
was  designed  with  this  mode  in  mind.  The  ra- 
dio has  the  required  bandwidth*  comes  with 
430.550  MHz  installed  and  trimmed,  and  in- 
cludes digital  as  well  as  analog  interfaces. 
When  using  the  "data"  port  of  the  radio,  the 
modulation  scheme  is  true  FSK  with  Ircqucn- 
cy  shift  of  19,200  Hz  total  We  only  need  to 
mate  the  radio  with  a  suitable  packet  con- 
troller, antenna,  power  supply,  and  coax  to 
achieve  our  goaL 

Our  choice  is  the  DRSI  PC*Packet  adapter 
type  1,  Unlike  an  external  TNC,  the  DRSI 
adapter  plugs  directly  into  your  compiiten 
This  allows  it  m  communicate  directly  to 
your  compiter  data  bus  in  parallel.  8  bits  at  a 
time.  Compare  this  to  an  external  TNC  that 
must  communicate  wdth  your  computer  in  se- 
rial fashion.  With  an  external  unit  commum- 


catiiigtn  serial  fashion  there  is  an  added  difTi- 
cully  for  the  computer  and  the  TNC  in  keep- 
ing "commands"  separate  from  "data."  If, 
however,  your  packet  adapter  is  connected  di- 
rectl>  to  the  computer  bus,  you  will  not  have 
this  problem. 

The  DRSI  packet  adapter  provides  the 
'"standard"  1,200-baud  modem  port,  and  an 
additional  port  sella bie  from  110  to  38,400 
baud.  This  allows  ns  to  operate  both  ports  si- 
multaneously, and  the  speeds  are  selected  in- 
dependently. Because  the  1,200-baud  pon  is 
operated  and  connected  to  your  radio  much 
the  same  way  as  all  other  L200-baud  sys- 
tems, this  anicle  will  be  confined  to  set-up 
and  operation  of  19,2(K)-baud  packet  only. 

Frequency  Shift  Keying 

First  note  that  for  19.200-baud  FSK  packet 
operation  there  is  no  modem.  This  mode  uses 
true  frequency  shift  keying  of  the  RF  earner. 
This  is  done  by  transmitting  on  one  of  two 
distinct  firequcncies,  depending  on  the  instan- 
taneous value  of  the  input  data  stream.  In  a 
perfect  world  (and  with  enough  receiver 
bandwidth),  the  receiver  output  would  repre- 
sent a  nice  neat  square-w  avc  data  stream 
which  could  go  directly  to  the  packet  disas- 
sembler. To  be  practical,  the  D4-I0  includes  a 
data-shaping  circuit  which  makes  nice,  neat, 
binaiy  voltages  from  the  received  signal.  Tlie 
signal  is  then  directly  interfaced  to  the  packet 
controller.  In  fact,  the  interface  that  I  have 
designed  would  be  unnccessarj'  if  Kantronics 
had  in  fact  built  the  D4-10  radio  as  a  TIL- 
compatible  unit. 

Because  the  DRSI  PC*Packet  adapter  type 
1  can  run  up  to  3iS,400  baud  ^'out  of  the  box/* 
all  that  is  needed  is  to  convert  the  voltages 
from  the  DRSI  packet  adapter  (RS-232  lev- 
els) to  the  voltage  levels  compatible  with  the 
D4-10  radio.  And  to  allow  for  unattended  op* 
erarion,  we  add  a  time-out  timer.  (The  timer 
prevents  unnecessary  interference  to  other 
users  should  your  software  lock  up.) 

Should  you  start  to  be  confused  by  the  re- 
mainder of  this  article,  E  recommend  as  good 
references  on  packet  radio  Y(^ttr  Gafeway  to 
Packet  Radio  and  the  ARRL  Handbook. 

VVhat  prevents  us  from  plugging  the  DRSI 
unit  directly  into  the  Kantronics  EU-IO  radio 
is  that,  although  the  receive  data  (RXD), 
transmit  data  (TXD),  and  data  carrier  detect 

Com'mued on  page  18 
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Pocket  Morse 
Code  Trainer 

Learn  Code  Faster  &  Easier 
Better  than  code  tapes 
Take  it  anywhere  to  practice 
Ideal  for  beginners  to  advance 


Features:  Onlv 

*  Code  rates  from  3  lo  31  wpm  ■' 

*  Plays  standard  or  Farnsworth.  $29»00 
"  Dimensions  1"  x  3.8"  x  2.4' 

*  Runs  40  hr  on  one  9v  battery 

3  Modes  of  Operation 

L.  Continious  fresh  random  code. 

(  iclectabte  ktwr  groups,  le  A-Z,  ^%  and  more) 

2.  Random  code  practice  tesL 

(  Check  your  accuracy  a|aintt  the  tniwer  tE«y) 

3.  Iiileraclivc  training  mode 

Deluxe  Pocket 
Morse  Code  Trainer 

6  Modes  of  Operation    $49.00 

The  deluxe  unit  has  3  additional  modes 

4,  Conlinlous  newly  generated  QSO. 
(  New  OSO  ir«  geacmcd  cvefyiime) 

5.  Practice  code  exams  Just  like  the  real 
code  test  (iocL  aDFfrCf  key  to  cbcck  accuracy) 

6«  Contlntous  random  words 

CoopuLer  Aideil  Tecbnology^    Vht&MC,  Add  $5  S^K 
10132  Monroe  Dr»  Dallas  T*  7522*  PH  2l4-JS0-aefl« 
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BAHERIES 

Nickel-Cadmium,  Atkaline,  Lillirum, 
Sealed  Lead  Acid  For  Radios,  Computers, 
Etc  And  All  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIESI 

CALL  US  FOR  FREE  CATALOG 


E.H.  YOST  &  CO. 

2211  DPARVIEWRD. 
MIDDLETON.WI  53562 

PHONE  eoe  831-3442 

FAX  608  831-1082 


aitCLE  3  14  ON  READER  SERVtCE  CARD 


TJ.Antenna  Company 
Antennas  for  Hams  by  Hams 

Pnufts  Hie  al  Band  PiMpnzod  RerKtefcanl  UpbitAnMnRa. .. 

The  BROAOBANDER  BBS. 

Specifications : 

Frsq.  Rang«~.,»..,,.^_^ .1  3  to  54  Mhj 

Pow«r  Handlifi9.J:........1S00  Watts  SSB 

Ntat^taJ. Coppef  on  Copp«r 

LfOII-U    W    J  .0"n*  r-r  jfa-»**a  I  lamjjuMBU  p  ii^ iCSD 

^^^|l         I     r^|....j.,,,T4^^4«TiIiff  ^■■■■■■■■"■■^"■■^-•'M4  +  llkt+<l  o 

Coil  Travel" .19" 

Coil  Travel  Tlm»H..«,.* - <  60  s#c. 

Coil  Contacle BefylUum^Copper 

Impedance.,... ..,6.33  ohms  @  3.&Mtiz 

Motor. „ «,...„30  in/oz  @  430  RPM 

WeighL^.... .....,«..,........»..,.. 9. Bibs 

Length,,,. „ 136  incites 

Diarnet&r' •**.. -*-2  itnchet 

T J.  Antenna  €oinp«nj|ori  cait  BOQ  Jine  to  fir>d  out  wtiy 
eai  Hrvs  oQcnpebtcJ  Fnd  out  wtiy  w&  can   rroney 
lEeTlwETROMOEST  MOBILE    SKiWAL* 

OAEiBANDER  ^3 ™, S26S.O0 

METER  COIL.|„„, .»24.95 

OTE  CONTRgL  UNIT».......„..34,95 

--"    30  diay  |toonefy  back  guarant««  an-d 
and  mtt^pils.  We  accept  Mastercard. 
CfWCf 
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otertta  Company 
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EtHTmOMC  PfVXXJCiYS 


N«g«K  <^v»q  Oxut  Cam(adbily  20D  V  nm. 
JSlMkjTSL  A%stfediX¥GvOi:ll^Q>9G% 

&4:p»El  Tk£--  sjruTfcfVlM  vd  Ker  Dam. 


«    1:1  IMpqiM  ^  VASI  rriouJitt  Very  tnuedtami 

•  4:1  Nigti  PbrforrFwieii  Udder  Une  «nd  TACSl 

fealur-B  0  ?  m  5l]  MHz.  ^i  i'^-'l'  IjLifcj 
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•  1:1  Dipo^e  Bfllun,  180  or  00/40  qt  30/ 
17/13  or  20/15/10  (m]  -  "SS^^ 


•87°* 


CHTCer  Si^fVtA  n^h  power 
at^jjqstpsns.  sat^K  h^iftwri,  &C^23SA  Tdkn 


SynvnewtliC^MiCatrS^ipart.  leDorBO/ 
iO  s-  3C/t7/TS  or  SO/ !  5/10  |mj  -  "flS™ 


High  PerJflrmwTtti 
b^lun 

CENTAUR 

BALUfU 
PflDOUCTB 

QumBt 


Rs^opfiw^cfl" 


UffnM£ 


HSH  iWALnr  vine  pnnucTi  i^^attDguM&f^!ve&  cd  fc^ 

■  heir.-,  Ik ' ,  '■^■w  at»,  [Q  condujoi. 


%h  Piiiiv^  AiQvnfisMMiiffll^BM  —  at  tor 

CENTAUR  ELECTRONICS 

372Q  S  pAm  Ave.,  #604 

Tuc8D«.  AZ  as7ia 

[520)  B@e'6e72  •  FAX  t5£0]  GSZ  1341 


Field  Strength  Meters 


Commercial,  Industrial,  OEM, 
EMI  Test,  RF  Ubs,  R&D, 

Medical  &  Scientific 

Features: 

•DC  to  12  GHz 

•  External  Antenna  Option 

•  Great  Sensitrvfty 

•  Low  Battery  Indicator 

•  Calibration  Curves  ji 

•  Ultra  Low  Current  Drain 

$185.«» 
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OUR  BEST  MODEL 


DtW-nELif  Fiirfff  Sifftisgjfi  Mctwi 


More  Thau  rH'irt'  the  liandwidth  at  iI2  (hr  price! 


To  order  call  -  (800)  FIELD  50  (343-5358) 
I.e.  Engineering 

T63S0  Venlufa  Biv6    Suite  125  £ncif^G,  CA  91436 

81 S-345-1 692 
818-345-0517  Fax 
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Slow  Scan  TV 

doesn't  have  to  be  expensive  anymoref 


•-  :  I      ■  ;F!r 


Ev^  4xy  more  hmm  kc  cohMKing  ib^  ccmunumcatkm  b^  using 
im?gg¥   lom  lb?  fi«  *kI  jGig  viiM  you've  been  mii^ng. 


QtB&v€dbw^rV\A^M^tad^fc^^ae: 


%:^iitm  IMM  K-«fl)p«|riNt.  1*&  m^  beisa  CPU. 
liurplzr,  MS-DOS   SDtVptm  I)  la  L'SJL  n 
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Absolute  Vjfye  Systems 

I  I  B  Stedman  St.  #  7 

Chelmsford,  MA  01824-1823 

(SOB)  256  6907 

*-mall:  lohril@world.std .com 
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HamCalt™  CD-k^ 

US  a  [ntemadoTi^  Calisl|in  Ijookup 
Over  1,t96^0PC  Hsting^  ar>d  113  Countries 

Now  irKiudes  riew  FCC  data  format  containng: 
US  dubs,  miitvy  vMior^,  reciprocal 
cals,  6S7.000  US  ^naieun,  and 
3^2.000  Intefnatonii  eels 
ICALL  DOS  St  ^mckmm  ftrograms  ktck  up 
rwne.  address,  m^jirrttefi  c^te.  birtti 
d3ie,  icefise  dsss.  county,  lalloog.  area 
code,  Kme  zone,  grid  square,    previous 
o«fl  and  cta^^,  latest  FCC  Irans-action. 
Retrieve  by  fry  data  element  locludtng  coynly  on  PC;  caJI 
sign  on  MAC.  Hundreds  of  new  shareware  programs  are  on 
ttiJs  disc     For  a  larger  software  collection  &ee  ad  below. 

•  Ho  hard  disk  required  •  Print  Labels  •  Export  to  hard/disk 
or  floppy  •  TSR  runs  from  te)cl  window,  now  displays  county 

•  Updated  every  April  &  Oct  •  Standing  orders  accepted  ■ 
Dealer  discount  on  25  or  more  ■  Latest  piibllc  domain  PC 
software.  Prtee  remains  *50,QO  plus  shipping;  $5.00  U.S., 
SlOOQ  Iniemalional 


--^SS 


^     O 


Electronics  Software  Compendium  '^ 

The  Eie-;;'oriits  Software  CompenditMn 
IS  a  coAectkm  of  shareware  programs  and 
ctata  tics  Ihat  pertain  to  eiectrontcs,  broad- 
easting,  amateur  radio  art!  SWL  acMy. 
Over  25.000  r^es  in  total  The  disc  ks  updated  and  issued 
armaiy  in  Apri.  Ov«r  300  mcg^b^  <sf  PC  and  50  MS  for 
MAC.  Send  lof  your  new  e<ftjori  today!  The  prtc«  is  stiU  only 
S25  00  plus  »hipp<r>g,  S5  00  US  .  $10  00  tntefnabooal 


■.;    y 


Trj  our 
call  sign  servo' 


■mm-sm    -     lt»:2«2'563S 

7P3:S^^9t41tFli() 
Internet:  in  f oaaibuck .  com 
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Figure  1.  19,200-baud packet  adapter  schematic. 
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KITTY  SAYS:  WE  ARE  OPEN  7  DAYS  A  WEEK 

Sat.  1 D-5         Sun  1 1-4  M-F  9-6        Conie  lo  Barrys  for  the  best  byys  n  town 


For  the  best  buys  in  town  oa[l: 
21 2-925-7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 

Export  orders  expedited. 


® 


MOTOROLA 


YautiVeftii 


FTH-SDTD  aal  ban) 
ItFAJHF  5  warts  VXSX). 


Wherever  I  go,  I  take  my  radio, 

Specfaltst  in  RADIOS; 

Business  marine  aviation, 

ham  radios  and  scanners. 


o 

SP10.  SP50,  P110,  GP3000,  M120,  [r^r\KA 

GM300,  GR300  rapeaters.  I  ^^  W  (Vl 

Domestic,  exports  and  gov't  orders^    281-H.  4S1-H.  2340-H 

2700-H.  IC-DtOO.  GP-22A 

(COM  Business  Radios 

New  F30LT/F40LT,  H16,  U16, 
VI 00,  and  repeaters 


OONTACT  ue  FOB  TX  LATi£T  m 
auSiCSS  MD  HAM  RAOIDG, 

MOnnOflOL*,  YAESU,  iCQW,  KIPWDOe, 

ALINCO,  BTANElARtJ,  MAJ(ON.  REUM, 

BENOIB,  KIWl,SqMV,  SANGEAN, 


KENWOOD 


"YAESU  Ham  &  Vertex  Business  Radios 

FT-mO.  FHG-IOOB,  FT400CD.  FTb3Q,  FT'5200,  FT-S30'FT41lE. 
R^0,FT-9CK)AT,  FRG-IOOS,  FT-2400,  FT-23R.  Fi-7000  Uneaf. 
New  VXR-5000  synttiesized  repeater  25  watts,  VHP  or  UHF. 


If 


ANTENNAS 

A-E,  AES.  CiSfKiBh.  Hy-Gam, 

Husiief.KLM.MET2.Urtian. 


YAESU 


lFT4nE'fl11-9ii 


ICOM 

iC2/3^4SAT 

IC02AT/2SRA 


MO0UaOX.ia«WCByi»lHJl,m  FTH-200amK»  (Caf4GAT/24AT 


Mi*-8afKl 


•-TS-SOS",  TS450SAT,  R-SOOO,  TS-850S, 
TM  241/A/441A,  TR'75^A,  Kenwood  Service 
Repair.  TS140S.  TS690S.  flZ-1 ,  TS-790A. 
TS9S0SD,  TW-7aA,  TH2a/4flA,  TM-941A. 
TM-741  A,  TII-732A.  Tlil-641  A,  T1Ulr742A. 


MARlhiE  RADiOS 
ICOM  Mr.  Mil.  M56.  M70aTY.  M800 

AViATlON  PORTABLE  ICOM  A-21 
MOTORObfli    MARINE     KING  KX  09 


AOR: 
«OD,1000, 
1 500,  25W, 

iaOQ-.  3EKICIA 

ICOM; 


Bearcat 


i^ifa^ 


IQ^A2!/U1€ 


Surveltftnce  Devices 
Available 


Uriear  Amplifier 


VV21AT 
2GXAT 


ICOM 

HANOHELDS 

2GXAT.  4GXAT. 

T21A.W21AT. 

V21AT,  X21AT, 

ICOM       ' 

Rtpeatefs 
VHForUHF 
Synltiesized 

IC2LA 


Laodmablla  hTT  s 
fCQM'  Uie,  Hli$,  Vl00,U40O 
MAXOiy.  WOTOHOLA 
VAESU  FTH£o0e^70t>6 
UNPOeN  ftEGEPJCV.fCllfG, 
MARME  iOOW  UT,  1456.  MTfK) 


TAD 


Telephone  Autopatch 

Paiches  tetephooe  calls  from 
your  radio  lo  phone  Irne.  Greai 
for  rnakjng  and  receiving 
phone  calls  where  there  are 
no  phone  lines.  Simple  to  use. 
Write  or  !ax  for  inqLiires. 


Ultratite 

IWiifiiln  irar^sponaoJe  telephone 
dofninunication  terminal.  Make 
and  receive  phone  calls,  lax,  leiex 
any\Miere  in  the  world  where 
there  are  no  phone  lines  Small. 
compact  with  1.2  meter  cJJsh.  Ftls 
bi  suitcase  MiL  Stcf.  glO  specs. 
Write  Of 


I 


Save  money  on  batteries. 
Ask  for  Special  Prices. 


Sliortwave  Receivers 

•  SONY'GBUNDIG 

•  SANGEAN  •  ICOM 
Call  2212-325-7000 

SatelJile  telephone  in  suitcase  for 
worldwide  use. 


nronoufliaus 
rnMrrm  ninri 


TH-79A 
K&Twood 


FT-S30 
Yaesu 


CB  Radios  Stocked 

14a  GT2,  Wanngion.  Ranger  2950-70, 
Wilson  lOOO,  10/1 1  Meter  Aniennas. 
Ant f on,  Shakespeare,  etCj 
AsiaUc  power  mics. 
Silver  Eagie  w^beep.  etc. 


Computer  Interfaces 
StookedrMFJ'1270B, 
MFj-1274,  MFJ-t224,  AEA 
PK-BB.  MFJ-127aT,  PK*900, 
PK^232  MBX  W/FAX.  DRSI 
PRODUCTS  DSP  2232 


Barry's  supplies  all 
MFJ  products 
Call  us  direct. 


Antenna  Tuners: 

UFa,  AEA  AT-300, 
ICOW,  K&NWOOO, 

YAESU.  VERTEX 


CDMMEPWtAL 

&HAH 
RE^EATeiS 

srocicED. 

WM I  b  FOR 
QUOTES 


Kantnonics 

KAMPLUS.KPGa'3^4. 
KPC54W  SUPER  FAX  II 
KTCIV  0aiAEnam.O4- 
10.  etc. 


Cover  c  ratt  /  Coax  se  a  I  Sto  c  ked 


SHORTWAVE  RECEIVERS 
STOCKED 


AUNCO  Dj-saoT,  oj-saar, 

DO-FlT,  DJ-F1TH,  QR-130/4MT. 
D>180T/rH 


Privacy  a c ramblers 
for  radios  and 
phones.  CALL 


Wide  selection  of  SW  & 
Amateur  Publications 

BIRD  Wattmeters  & 
Elements  In  Stock 


MUX  AjiIpth 
WHtafflmL 

H<f-<i§\r\.  HiHltor, 
[in,  Etc 


(144,  220,  440 

MIHz},  Isoloop. 


EIMAC 

3-5002 

S72B.6JS6C 

12BY7A& 

6146B 

BIRD 
attmeters  S 

Elements 
In  Stock 


MOTOROLA  AUTHORIZED  DEALER 

KACHINA  COMMUNICATIONS  DEALER 

AUTHORIZED       AMmriEfts 
DEALER  iJ2^!^ 

SONY,  "rf 

Shortwave  Radios  Stocked  ^^  Systems 

DIGITAL  FREQUENCY  CUUHTERS 

OPTOELECTROHICS  iTiodel  1300  H/A,  0-1300MHz 

2300, 2210  H.  O'£200  MHz.  2600H.  UTC-aOOO.  2810 


Radios  for  Business, 

Governnient. 

Stocked  &  Serviced 

Call  for  Great  Prices f 


COyETANTE.'^MAS 
STOCKED 


Loog-range  Wiretess 
letephorre  for  overseas.  CALL 


BENCHER  PADDLES 

BALUNS.  LOW  PASS  FILTERS 

iN  STOCK 


MIHAGE/FtFC  Ampfifiers 
ASTRON  POWER  SUPPLES 
BeUen  Wire  &  Cable,  Int'l  Wire 

OPTOELECTRONICS  STOCKED 


Shortwave  Radios 


JRC,  ICOM, 
KENWOOD,  YAESU, 
SONY  and  GRUNOIG 


Hy-Qmrt  Towefs 
wilt  be  shipped 
direct  io  you 
FREF  of 
sfiipping  cost. 


^.  ^ 


Amplifiers.  HF/VHFAJHF 
AMERITRON,  etc. 


BARRY  ELECTRONICS  CORP.,  540  BROADWAY,  NY,  NY  10012  [rm  blocks  n  oi  canai  si,  bet»<»en  spring  &  PnnGe  St )  FAX  21 2-925-7001  Phone  212-925-7000 


MaiA/  Vnrli  f^iti/'c  largest  stocking  two  way  radio  dealer 
iMew  TUiK  uiiy  b  complete  repair  lab  on  premises 


IC 


AquI  Se  Habia  Espanor' 

BARRY  INTERNATIONAL 

FAX  212-925-7001   Phone  212-925-7000 

For  Orders  Call  1-800-990-2929 

Monday-Fridsr  9  A  M  to 6:00 P.M. 
Saturday  TO-  Sprn  ^Sunday  1 1-  2pm 

Subways:  #6  Spring  Sl  stop,  N.  train  to  Prince  St., 

F  trair^  to  Houston  St. 
Bus:  Broadway  bus  lo  Prince  Si.,  Pam  9111  StJ6tti  Ave. 


COMMERCIAL  RADIOS 
STOCKED:  ICOM.  Molorc^ 
la.  MAXON.  Standard. 
Ya&su  Wa  s«>fve  mgnici- 
palities,  Ousir«ss«s.  Civil 
defense,  etc.  Portables, 
inob^ies.   bases.   r«- 


ALL 
SALES 
FINAL 


We  stock:  AEA.  Atirxso^  Ameco.  Ameritron,  Antenna  Special isi,  ARRL, 
Astatic.  Astmn,  B&K,  Bekten.  Bencnef,  Bind.  Bittemut,  CES.  Cu^hcfall, 
Condan,  Daiwa,  Elmac,  Henry  Heil,  Hustler,  Hy-Gain.  Icom,  KLM, 
Kantfonics,  Kenwood.  Larsen,  Maxon.  MFJ.  Mirage.  Motorola,  Nye, 
Palomar.  RF  Products,  Shure,  Standard,  TUBES  &  Tube  Cartons  Unfden, 
Yaesu,  Vibroflex,  D  up  lexers,  Repeaters,  Scanners  Radio  Publications. 

WE  NOW  STOCK  COUMEnClAt  COitMUNlCATIONS  SYSTEMS 
HAM  DEAIJ^INOUIf^ES  INVHTED    PHONE  IN  YOUROf^DER  &  BE  RErMBURSED 
CCMMIJIClAk  RADIOS  «t«eli*d  A  •#rvlc«d  on  pramfMs. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 
Expert  Orders  Shiiiped  Immedlstety. 


Technlcft!  help  offered  upon  purchase      I     FAXl  212-925*7001 


CUtCLi:  *10H  R£Ai>ER  S£ftVICi  CftRi^ 


x-mEF  -w^  m 


WB&JTK 

19.2KB 

PACKET 


bB?5-M 


WB&JTK 
PACKET 


■  iNe 

Av 


-Oi> 


n 


U3 
555 
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xTbeew 

3.3u 


J 


Figufie  2,  Printed  circuh  board  layout,  Fre-made  boaids  ane  available  for  $6.00  cask  plus  SL50  S£.H  per  order  from  FAR  Circuits,  I8N640 
Field  Cl,  Dundee,  IL  601 18. 


(DCD — RF  squelch  in  ihis  case)  lines  are 
"TTL  compaiible"  {0  and  5  VDC),  the  RTS 
^push-tCKtalk)  tine  operates  with  0-  and  +12- 
voit  levels!  The  DRSI  PC*Packei  adapter  can 
be  operated  at  RS-232  or  TTL  levels.  But 
neitter  case  is  compatible  with  the  PTT  line 
ottheD4-10. 

I  looked  at  many  possibilities  to  get  these 
two  units  to  work  together.  Unless  we  are 
ready  to  modify  a  new  radio  under  warranty, 
an  external  solution  is  required.  The  method  I 
show  here  requires  no  modificaiiOEis  to  any 
purchased  item. 

Getting  It  Together 

My  choice  for  this  solution  was  to  build  a 
small  box  housing  the  circuit,  a  1  -meter  cable 
(the  interface  is  placed  near  the  middle),  and 
the  appropriate  D-sub  connectors.  Within  the 
box  IS  one  chip  to  convert  RS-232  levels  to 
TTL  (signals  from  the  DRSI  board  to  the  04- 
10),  one  chip  to  convert  TTL  level  signals  to 
RS-232  (signals  from  the  D4- 10  to  the  DRSI 
board),  one  opto-isolator  chip,  and  an  NE555 
timer  for  the  1 2-volt  PTT  line  of  the  D4- 1 0. 

The  accompanying  schematic  shows  how 
simple  the  interface  is.  I  built  several  up  on 
pcrf-board  in  an  hour.  This  project  does  not 
need  lo  look  professional  to  provide  profes- 
sional results.  Placement  of  components  is 
not  imponam.  My  interface  is  built  in  a  plas- 
tic box  and  1  have  never  experienced  EMI 
problems,  even  during  high-power  CW  HF 
operation  adjacent  to  my  packet  system.  For 
those  who  desire  an  easier  route  to  a  profes- 
sional looking  unit,  a  kit  including  circuit 
board  and  board- mounted  components  is 
available. 

The  circuit  is  rather  simple.  J1  is  a  2j-pin 
connector  that  plugs  into  the  DRSI  unit 
(which  is  installed  in  your  computer).  The  9- 
pin  connector,  J2,  connects  to  the  radio.  Pow- 
er for  the  circuitry  comes  from  the  DRSI 
packet  adapter  iisdf  via  three  user-installed 
jumpers.  The  DRSI  manual  gives  detailed  in- 
structions for  installation  of  these  jumpers, 
Ul  is  a  TTL-to-RS-232  converter  chip.  This 
chip  converts  the  0-  and  5-volt  DCD  and 
RXD  signals  from  the  radio  to  -12/4l2-voIi 
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levels  for  the  DRSI  unit.  U2  docs  the  oppo- 
site of  UL  It  converts  the  42/+12-volt  TXD 
signal  from  the  DRSI  unit  to  a  0^  and  5-volt 
signal  level  for  the  radio. 

Next  look  at  U4,  Rl,  and  R2.  The  RTS 
(r^uest  to  send)  from  the  DRSI  unit  is  also  a 
-12/+12-volt  signal.  When  RTS  is  +12  volts, 
the  LED  in  U4  is  turned  on,  which  turns  on 
the  transistor,  which  pulls  the  PTT  line  of  die 
radio  to  ground,  which  turns  on  the  transmit- 
ter This  voltage  conversion  could  be  accom* 
plished  with  a  few  transistors,  but  by  using  an 
opto-isolator  we  have  a  quick  solution. 

U3  is  a  common  555  timer.  After  about  six 
seconds  the  output  of  U3  will  pull  any  signal 
at  R1-R2  to  ground,  which  will  prevent  U4 
from  keying  the  transmitter.  U3  is  reset  every 
time  RTS  from  the  DRSI  unit  returns  low. 
The  values  shown  would  allow  you  to  set 
your  PACLEN  to  about  12,000  bytes,  a  pack- 
et length  that  would  take  just  over  six  sec- 
onds at  19,200  baud. 

A  complete  parts  list  is  shown  in  Table  L 
Equivalent  parts  are  also  available  ai  Radio 
Shack.  Please  note  that  none  of  the  part  val- 
ues are  critical,  so  you  may  substitute  avail- 
able values  that  are  close,  A  complete  kit* 
which  includes  ready-to-use  printed  circuit 
board,  I  meter  of  8-conductor  shielded  cable, 
connectors  and  connector  shells,  and  all 
board-mounted  components,  is  available 
from  Solid  State  Systems,  12807  J  West 
Hillsborough,  Tampa,  Florida,  33635  for 
$13.95  plus  $2.00  shipping  &  handling  (FL 
residents  add  tax  on  $13.95) 

We  have  built  two  interfaces  which  lack 
U 1  and  U2,  This  can  be  done  by  changing  die 
DRSI  packet  adapter  to  a  TTL-compaiible 
unit  as  shown  in  the  user  manual.  However, 
by  using  the  circuit  shown,  the  DRSI  unit  re- 
mains operating  with  RS-232  voltages  so  that 
you  can  quickly  change  to  300-baud  HF  by 
simply  plugging  in  the  HF  modem  instead  of 
this  interface,  a  move  that  would  not  be  so 
easy  if  the  DRSI  unit  were  converted  to 
'TTL"  voltages. 

Operation 
Operating  19,200-baud  packet  radio  with 


this  setup  is  fairly  straightforward.  I  suggest 
that  those  of  you  that  have  not  used  the  DRSI 
PC*Packet  Adapter  before  use  the  included 
software,  PC-TNC,  to  start  with.  Set  FRACK 
to  1  second,  RESPTIME  to  10  ms,  TXDelay 
to  7  (70  ms),  and  HBaud  to  6  (which  corre- 
sponds to  19,200  baud).  If  use  of  the  frequen- 
cy is  light  in  your  area,  set  PERSIST  to  64. 
These  settings  should  provide  immediate  re- 
sults, I  recommend  that  you  start  in  this  man- 
ner to  ensure  that  the  rest  of  the  system  is 
working.  You  may  find  some  other  software 
thai  will  not  work  satisfactorily  at  these 
speeds.  Also,  do  not  attempt  to  run  these 
speeds  under  Windows.  1  know  of  no  one 
who  has  been  successfttl 

Once  you  have  tried  19,2QO-baud  packet, 
you  will  not  find  yourself  operating  K2(K)- 
baud  again  very  often.  However^  since  all 
DRSI  PC*Packel  adapters  are  dual-port  de- 
vices, you  will  maintain  compatibility  with 
those  still  on  1,200-baud  AFSK  by  simply 
connecting  the  appropriate  radio  (probably  2 
meter  FM)  to  the  other  port  of  the  adapter. 
Conversely,  with  the  proper  settings  of  your 
software,  hams  with  only  1,200-baud  equip- 
ment can  use  your  dual-port  station  to  make 
connections  with  other  19,200-baud  packe- 
teers  (which  now  enables  you  to  operate  as  a 
multi-frequency  node  or  gateway).  The  ad- 
vantages of  the  higher  speeds  will  become 
addictive  when  you  discover  that  you  can  ex- 
change very  large  computer  files  very  quick- 
ly. With  the  change  in  FCC  regulations  con- 
cerning "business"  use  of  amateur  radio,  it  is 
now  legal  to  exchange  shareware  programs 
as  well  as  freeware.  Also,  these  higher  speeds 
will  allow  remote  access  to  lafge  databases. 
Things  happen  so  quickly  at  19,200  baud  that 
you  can  only  describe  it  as  astonishing. 

Great  Peifomance  for  a  Few  More  Bucks 

\\Tien  you  compare  the  cost  of  1,200  baud 
to  19,200  baud  you  can  see  that  there  really  is 
very  little  difference  in  price,  but  a  very  large 
difference  in  performance.  And  if  you  com- 
pare the  total  cost  (plus  work)  involved  to  op- 
erate 9,600-baud  systems,  you  will  see  that 
19,200-baud  FSK  is  the  clear  winner.  The 
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CORPORAT 


9  Autry 

Irvine,  CA  92718 
ION     (714)  458-7277  •  FAX  (71 4)  458-0826 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  *  RUGGED  •  RELIABLE 


MODEL  VS-50M 


SPECIAL  FEATURES 

•  SCH-ID  STATE  ELECTROWiCALiy  REGULATE) 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Pwm  Supply 
frdm  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
SiTCepl  RS  3A,  RS-4A.  flS  SA,  HS'4L.  RS  5L 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
Voli3oe 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSB  ilOtJNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  (or  RS-3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.SA 


PERFflRMiNCE  SPECIFf CATIONS 

•  llrfPjT  VOLTAGE:  105-1  ?5  VAC 

•  OUTPUT  VOLTAGE:  138  VDC  +  0.05  volts 
(Intcfnally  Adjustable:  IMS  V0€) 

•  RlPPtE  Less  than  5mv  peak  to  peak  (full  load  & 
low  line) 

•  All  units  available  in  220  VAC  input  voltage 
(eKcept  for  SL-11A) 


•  LOW  PROFILE  POWER  SUPPLY 

Colors  Continuous 


MODEL 

SL-11A 
SLUR 
SL-11S 
SLUR-RA 


Gray     Blicic    Duly  I  Amps] 

•  •  7 

7 

7 

•  7 


ICS* 

lAmpsl 

11 
11 
11 

ii 


Size  UN) 
«^7    *<9% 


WL"rfb"3 


12 
12 
12 
13 


RS-L  SERIES 


POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 

Contlnum  ICS*  Siift  (INI 

Duty  [Amps)         lAmpil  H  ^  W  ^  D 

3  4  3^  *  SVi «  Vk 


MODEL 
RS-4L 


mf^ 


WL 


RS-5L 


5 


3^^  ^  6^4  «  Vk 


1 


m  SERIES 


MODEL  RM-35M 


•  19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 

MODEL 

RM'12A 

RM'35A 

RM-50A 

RM-60A 

*  Separate  Vol!  and  Amp  Meters 
RM  12M  9 
RM-35W                                              25 
flM-50M                                              37 
RM-60M                                              50 


Duty  (Amps] 
9 

25 
37 
50 


iCS* 

(Amps) 
12 
35 
50 
55 

12 
35 

50 
55 


Size  (INI 
M  X  W  X  D 

5'/4x19x8V4 

5V4x19x12V; 

5Vix  19x127; 

7  X 19  X  12^ 

S*A3«19xav< 

5V*  X  19  X  t2^^ 

5Vfl  x19x12V2 

7x19x12V2 


ShippMg 
Wt  libs] 

16 

38 

50 

60 

\% 
38 

50 
60 


RS-A  SERIES 


MODEL  RS-7A 


HOOEL 

RS-3A 

RS-4A 

RS-5A 

RS-7A 

RS-7B 

RS-10A 

RS  12A 

RS-12B 

RS-20A 

RS-35A 

RS-50A 
RS  70A 


Colors 
Gray       Black 


* 


C«n1iaiioit 
Oily  {A«pt| 

a 

4 

5 
5 

7.5 

d 

9 

16 

2S 


^ 


ICS' 

3 
4 
S 
7 

7 

10 

12 

12 

20 

35 

50 
70 


Size  (IN) 

M  X  w  x  e 

3  X  4^  X  5^ 

3^  X  6^  X  S 

3^  K  6'^  X  7% 

3^  X  ei^  X  9 

4  X  Vh  X  10^ 

4  X  T^i^  X  )m* 
4V2  X  8  X  9 

4  X  7'k  X  10^ 
S  X  9  X  10'^ 
5  X  11  X  11 

f  X  13^  X  11 

6  X  13V*  X  12^ 


ShifipilD 

WL  (Iht-l 

4 

5 

7 

9 

10 

It 

13 

13 

19 

27 

46 
i8 


RS'M  SERIES 


MODEL  RS-35M 


MODEL 

Switchable  volt  and  Amp  meter 

RS-12W 

Separate  volt  and  Amp  meters 

R$<20M 

RS'35M 

RS-50M 
RS-rOM 


Coillniiii 
Dity  (Aiips) 

9 

16 
25 

37 

57 


JGS* 

12 

20 

35 

50 
7D 


Sizi  [IN) 
H  X  W  X  D 

4^^  X  a  X  9 

5  X  9  X  Wk 
5  X  11  X  11 

6  X  13^  X  11 

6  X  ny*  X  12' 


Shippiii 
WL  llbl.j 

13 

16 
27 

46 

4a 


VS-M  AND  VRM-M  SERIES 


Separate  Volt  and  Arnp  Meters  •  Output  Voltage  adjustable  from  2-15  volts  *  Current  limit  adjustabls  trom  1 .5  amps 


to  Full  Load 

MQOa 

VS^12M 
VS20M 
VS-35M 
VS50IVI 


Continioit 
DitT  (Aapi) 
I13.8VDC  plOVDC 
9  5 

16  9 

S  15 

37  Z2 


MODEL  VS^35M 


Variable  rack  mount  power  supplits 
VRM-35M  25  15 

VRM-Sm  37  22 


@5VDC 

2 

4 

7 

10 


7 
10 


@13JV 
12 
20 

35 
50 


35 
50 


(INI 
I  X  W  X  • 

4^^  X  8  X  9 

5  X  9  X  lOV^ 
5  X  11  X  It 

§x  133/4  X  11 


514  X  19  X  12^-a 
5%  X  19  X 


Sllpptll 
WL  ItltJ 

13 
20 
29 
46 


$0 


RS-S  SERIES 


MODEL  RS-12S 


Built  in  speaker 

MQOEi 

RS-7S 

ftS-IOS 

RS  I2S 

RS-20S 

SL-11S 


CoidFS 

Qrsv        BFach 


Ciitiiieit 
Dity  lAMpi] 

5 

7.S 

9 

Id 

7 


Aiipi 
7 

10 
12 

m 

11 


MxWxD 

4  X  71/i  X  10^ 

4  X  7V2  x  10^ 

4Vi  X  8  X  9 

5  X  9  X  10^ 

2%l7Hx9% 


SlippJRl 
Wt.  (Ill] 

10 

12 

13 

16 

12 


S— Intermittent  Commumcarion  Service  (50%  Duty  Cycle  5mm  on  5  mm.  off) 


CiRCLE  18  ON  READER  SERVICE  CARD 


typical  amateur  may  not  be  a 
pioneer  in  digital  communica- 
tions, but  he  shoyld  certainly 
not  be  an  antique.  If  you  impie- 
meni  the  method  shown  in  this 
article,  you  will  find  I  hat  high- 
speed packet  is  possible  without 
any  exotic  test  equipment  or 
nKKJification  of  equipment. 

I  hope  to  show  to  the  amateur 
community  that  high-speed 
packet  radio  is  easily  accom- 
plished today  with  very  little 
wofk.  Note  that  I  have  not  even 
covered  the  subject  of  on*the- 
fly  data  compression,  which 
could  raise  throughput  to 
speeds  that  will  allow  for  uses 
of  packet  radio  thai  are  only  dreams  today  1 
wonder  if,  within  a  year*  some  ambitious 
ham  might  write  a  TSR  which  would  allow 
us  to  play  interactive  computer  games  over 
packet  radio.  How  long  will  it  be  before  we 
are  operating  digital  voice  networks  or  voice 
nnail?  When  the  cost  of  19^00  baud  is  com- 
pared to  1*200  baud  there  is  no  excuse  any- 
more. 

Notes 

1.  Use  caution  when  adjusting  the 
**squeich/DCD*'  adjustment  on  the  04- 10. 
Should  your  "diddle  stick''  go  too  far  into 
the  unit,  the  1 2- volt  supply  will  be  shorted 

to  the  5'VoU  supply  and  the  transceiver  will 


Table  1 . 

Bill  Of  Materials 

Item 

Qmnmy 

Reference 

Pan 

1 

1 

CI 

0.01  ^F 

Digl-KeyP4S13 

2 

2 

C2.  ca 

2.2  ^iF 

Dtgl-Key  P2022 

3 

2 

C6.C7 

0.33  mF 

Digt-Key  P2056 

4 

2 

D2,D1 

INSUB 

DigHley1N914BPH 

5 

J1 

DB^25  Male 

Digi-Key  225M 

6 

P2 

DB-d  Male 

Digi-Key  209M 

7 

2 

R2.m 

1  k 

Digi-Key  IkQ 

8 

R3 

4.7  M 

Digi-Key  4.7MQ 

9 

R4 

10k 

DtQhKey  lONQ 

10 

U1 

MC1488 

OighKeyDSl488N 

11 

U2 

MCI  489 

Digi-Key  DS148&N 

12 

03 

NE555N 

Digi-Key  NE555N 

13 

U4 

NEC5501-1 

Digi-Key  PS250t-1  NEC 

14 

3",  8-cofKj.  cattle  Carol  C0744 

Digi-Key  W408'X 

15 

D-25hood 

Digi-Key  925GM 

16 

D'9hood 

Digi-Key  909GM 

be  definitely  damaged.  It  happened  to  me, 

2.  TX Delay.  Although  the  isds  say  you  can 
run  a  TXDelay  as  shon  as  30  miUiseconds, 
we  found  that  60  milliseconds  is  much  bet- 
ter. So  we  run  70  ms  to  be  sure. 

3.  FRACK.  I  prefer  MSYS  BBS  software, 
which  only  allows  setting  the  FRame  AC- 
Knowledge  timer  in  1 -second  increments. 
One  second  is  loo  long  and  zero  seconds  is 
too  short.  So,  we  use  1  second. 

4.  RF  Path.  You  need  a  much  better  RF 
path  for  I9,200^baud  packet  than  you  do  for 
U200-baud  packet.  At  (hese  speeds  and 
these  wavelengths,  mukipatb  is  a  real  prob- 
lem. Also,  reflection  of  the  RF  by  trees  and 
plants  is  much  greater  than  at  2  meters. 


5.  Software,  If  you  are  ranning 
a  stow  computer  (8088  or  so)  and 
a  BBS,  you  might  find  that  the 
thing  will  not  be  any  faster  at 
19,200  than  it  is  at  K200, 

6.  Use  TTL  port  of  the  04-10, 
Set  the  front  panel  switches  to 
wide,  and  the  **sat"  switch  should 
be  off. 

7.  When  you  configure  your 
software,  be  sure  that  you  utilize 
the  DCD  feature  of  the  radio. 
Though  some  software  allows 
you  to  use  "software  DCD/'  this 
only  adds  extra  work  to  your 
computer  and  will  require  longer 
TXDelays  from  the  transmitting 
station. 

8.  It  is  fun  to  listen  to  your  19.200-baiid 
packets  "fly"  by  plugging  a  speaker  into  the 
connector  provided  on  the  radio.  Do  not  be 
surprised  that  the  packets  sound  like  nothing 
but  noise  after  the  initial  high-pitched  tone 
during  TXDelay.  TTie  tone  is  the  result  of  the 
non-retum*io-zcrD  modulation  scheme  cm- 
ployed  in  the  AX. 25  standard.  During  ihe 
TXDeiay,  you  hear  only  a  single  lone,  which 
is  the  periodic  signal  that  the  receiving 
equipment  is  using  to  synchronize  the  data 
clock.  This  is  followed  by  the  addressing 
and  data  bits,  and  due  to  their  "random"  na- 
ture, will  result  in  a  signal  that  contains 
many  different  frequencies,  hence  the  noise 
sound. 


CAT-300  Repeater  Controller 


AHentian  Reptmir  Owners 

FutaJiy  a  repeater  comrolUr  wi^  a  77  voice  syn^skjBT  andJuU 
fEature  autopatch  incredibly  priced  at  $299.00. 


Features  Include: 
,/  Vmce  Synthesizer 
^(412)  Word  Vocabulary 
^  Twelve  Voice  Messages 
/  Two  Voice  Identifiers 
/  CW  Idendfier 
t/'Fuli  Feature  Autopatch 
f/  User  Speed  Dials 
t^  Emergency  Speed  Dials 
t^  Reverse  Amopatck 
^ DUIF  Key  Pad  Test 
^DTMF  Repeater  Access 
^DTMF  Repeater  Muting 
w^  ($6)  Control  Functions 
^Remote  Control  Switches 
t/' Hardware  Logic  Inputs 
^DVR  Comroiler  Ready  * 


^Female  Voice  4c  Sound  Effects 
^Programmable  Courtesy  Tones 
y  Progrommable  Codes  and  Timers 


*  (Eiquira  MF-tOOQ  Serial  Ifuefface  Cofd  S59.00J 

Write  or  Call  for  a  brochure  describing  the  CAT*300  Cantrollert 
including  schematic,  voice  word  Ust,  and  control  Junctions. 

CAT-300  ControUer  Board  $299 M  Wired  and  Tested 


Computer  Autotnation  Technology^  Inc. 

4631  MWl  JIsrAveme,  Sttit^  142,  Fon  Lmiderdak,  Ftofida  SS309 

(305)  978-6171 


ID-8  Automatic  Morse  Station  Identifier 

Compatible  with  Coinine^ial  Pubtte  Safety;  and  Amateur  Radio 
applications.  Uses  include  Repeater  Identifiers,  Base  Station  identiFiers, 
Beacons,  CW  Memory  Keyers,  etc  Great  for  FXXC.  JO  Compliance 


mr\i^m  in  size,  1,fi5''xi.12'x0,35'. 

Totaily  RF  immunfi. 

All  connecRtjns  maflft  wFth  micnjitiiniaiure  plug  and  sflcHet  with  color  coded  wires  attached. 

CMOS  micri:^iiK£s$Df  Ittr  \<m  vdUta^.  lew  current  ciper3tk)fl'  6  to  20  VCC  jnTc^ut^ed  at  Brr^ 

Lmr  distorikm.  low  rmpeddrtce,  ad|usubig  smew^A  ikiiput:  0  to  4  volb  peaM  to  peak. 

Cnfs&l  Gonrnoieci  lor  mgCi  accuracy 

I^TRsrTiiier  PTT  (Kmuf  fto  Nfiy  rransnutier  wrtlM  I0  is  b^mg  $mi  ts  an  ooeti  eaM^Sr 

tFMms&  Itial  urtii  Nancte  SO  VDC  A  300ma 

Bold  pfogoinmaDle  wiUi  SUPPLIED  hjeyt»afd 

Coniirmatiw  rooe  lo  iodioae  accepted  pararneiar,  plus  tones  to  Indicate  pragramming  ernjr, 

All  programming  Is  stored  In  a  non-volaLN^  EEPROM  which  mav  D6  altered  a!  any  Um. 

MessaQis  lergth  cv^r  200  ch^mum  long. 

Trlegef  ID  with  ac(Jve  high  or  low 

Inhibit  ID  with  icxm  tuqh  or  itw  Wkll  tKikJ  off  10  untiF  cfianngi  t$  clfiar  gt  IraftiC. 

Geneiaies  lepeatAf  coum^  lom  at  e^  of  u.'^  t^Asmission  if  ertabied. 

Dsutie  sittd  tape  am  rrauntxtg  iwdwsr?  cooked  kf  quck  mdunting, 

Operafin§  ternfwrature  laign,  -30  lia^ws  C  to  ^m  tki^v&s  C. 

Fult  one  year  warrarty  wtten  retiimidi  lo  Ihe  tadiory  tw  np^r, 

imrMiSXs  ane  day  de^h^. 


Programmabre  Features 

CW  speed  Iwm  1  to  99  WPM. 

tO  mtsrv^  timer  Axm  1-S9  miinulSiS. 

iO  AoH  00  mar  tm  if-m  mootvk. 

CW  IDOB  flvquinpx  tmm  mhifo  300G  hi. 

Frm  porrii  d^ktsnai  fmm  0  m  9  9  secocm. 

CW  or  MOW  opmtkm. 

$09^95  amch 

programming  keyboard  tnctuded 


commcAjms  specialists,  inc. 

4X  WEST  7 AFT  AVEfiU£  *  ORANGE.  CA  92665^29$ 
{714 i  996  302 f  •  FAX  m^l  97*r3420 
Entift  U.S.A.  <iO0)  fM-aS47  *  fAX  tSOQi  l50-0$47 
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Explore  The  World  of  Quorum  Wefax 


Wefax  Explorer 

Mtegratcd  Wefax  /  AFr  Receiver  and  Scan 
Converter  with  QfJi^  software, 

$695.00  complete 

shipping  and  taxes  not  included 

The  Best  Price  /  Performance,  Period! 

Construct  a  Wefax  /  AFr  reception  system  from  individual  cX)mponent  receivers*  scan  converters  and  image  processing  software 
and  you'll  spend  moie  money  for  fewer  features,  poorer  performance,  no  automation  and  a  jungle  of  wires.  With  the  Wefax 
Explorer,  simply  connect  an  antenna  and  a  few  mouse  clicks  later  you're  receiving  the  highest  quality  images  possible.  The 
Explorer  is  hacked  by  a  1  year  limited  warranty  and  the  extensive  experience  of  the  leading  Wefax  hardware  manufacturer. 
Quorum  equipment  is  used  by  virtually  all  wefax  supplio^  in  worldw  ide  amateur,  commercial  and  military  systems* 

QFAX  Features 

I  GOES  /  Meteosat  Wefax  Reception 

\  NOAA  /  Meteor  APT  Reception 

I  HF  Nafax  Reception 

I  Dual  RF  ports  for  geosync  and  polar 
reception  under  software  control 

I  Integrated preamp  and  down  con* 
verter  power  inserters 

I  50  user  definable  configurations 

I  Software  controlled  receiver  with  2 
UHFf  JO  VHF  memories  and  scan 

!  On  board  audio  amplifier  and 
speaker  with  software  controlled  voU 
ume,  squelch  and  mute 

Automatic  Unattended  Animation 
works  continuously 

I  8  bit  data  for  up  to  256  gray  levels 

View  at  up  to  12ti0  x  1024  256  color 

Use  TIFF,  GIF  or  PCX  file  formats 
and  convert  to  BMP,  JPEG,  EPS 
and  binary 

Contrast,  Brightness^  3D  effect. 
Sharpen,  Smooth^  Noise^  HistO' 
grams  and  other  image  processing 


Integrated  Satellite  visibility  pre^ 
diction  with  automatic  capture  for 
up  to  8  satellites  simultaneously 

Automatic  time  and  ephemeris 
damping  for  navigation 

2  7  day  progranmmble  schedulers 

Automatic  digital  gain  lock  in 
ALL  modeSf  PLL  clocking 


Ephemeris  based  NOAA  APT  navi- 
gation  with  geo-political  and  Lat- 
Lon  overlays 

NOAA  Tools  show  satellite  path, 
Lat^Lon  of  cursor^  distance  and 
bearing  to  reference  point 

Automatic  Temperature  Calibration 

Color  Palettes  and  NOAA  curves 


» 


Quorum  Communications,  Inc.  fax(2I4)  «)i5-027« 

8304  Esters  Bivd.  -  Suite  850  -  trvinn,  Texas  75063  (214)  915-0256  BBS  (214)  915-0346 
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RF  Speech  Processing 

How  to  get  an  extra  6to9dB  of  talk  power  on  SSB. 


by  Greg  Whiter  VK3CA 


It  has  been  verified,  through  extensive 
icstSt  that  the  ordinary  voice  contains 
high-amplitude  peaks  which  are  about  14  dB 
greater^  than  the  average  level,  and  further- 
more that  a  large  portion  of  intelligence  is 
coniaiEicd  in  the  low-ampiitude  components. 
It  is  also  recognized  Uial  voice  communica- 
tion systems  arc  often  peak-power  limited- 
For  example,  most  single-sideband 
transceivers  will  output  100 
watts  of  peak  power  (Peak  Enve- 
lope Power)  before  they  either 
flaMop  and  distort,  or  their  AL 
systems  cu!  in,  even  though  ihcir 
average  (or  talk  power)  output  on 
voice  at  this  time  may  only  be 
down  around  IS  to  25  watts. 
From  these  facts  one  infers  that 
the  natural  voice  may  not  pro- 
vide maximum  utilization  of  the 
equipment.  Put  another  way,  the 
talk  power  is  not  as  great  as  it 
could  be  if  the  peak-to-average 
ratio  were  noi  so  high.  If  the  av- 
eragc  can  be  elevated  without 
overloading  on  peaks,  the  weaker 
components  of  the  voice  become 
more  prominent,  Figure  1  illus- 
trates this.  The  result  is  that  on  a 
noisy  or  cluttered  channel,  a 
higher  level  of  articulation  Is 
achieved. 

In  order  to  reduce  the  peak -to- 
average  ratio,  it  is  necessary  to 
modify  the  signal  waveform. 
This  inevitably  leads  to  distortion 
of  the  voice  signal.  This  distor- 
tion, in  mm,  reduces  the  anicula- 
lion.  From  all  of  this  it  may  be 
concluded  that  the  best  method 
of  speech  processing  is  one  that 
gives  the  greatest  talk  power  and 
least  distortion.  Such  a  method  is 
RF  speech  processing. 


temity — the  so-called  "power  microphone  " 
The  cheaper  units  found  on  the  market  are 
generally  nothing  more  than  microphones 
with  audio  amplifiers  built  in,  and  provide 
very  little  improvcmeni  in  performance  over 
the  radioes  standard  microphone.  In  fact,  in 
many  cases  they  will  reduce  speech  articula- 
tion by  introducing  additional  distortion  and 
room  echo. 


Which  . . .  and  Why? 

In  comparing  the  various 
methods  of  speech  enhancement 
we  first  come  to  a  common  form 
used  panicularly  by  the  CB  fra- 


Figuw  I  A.  A  typical  unpjucessed  SSB  voice -modulated  signal  might 
have  an  RF  envelope  of  the  nature  shown,  where  ihe  amplitude  is 
plotted  as  a  Junction  of  time. 

figure  IB.  The  envelope  after  speech  processing  shows  an  increase  in 
average  power  for  the  same  peak  power;  that  is,  a  reduction  in  aver- 
age-to-peak  ratio  resulting  In  better  articulation  at  the  receiver. 


The  better  quality  power  microphone  docs 
incorporate  audio  amplification,  audio  peak 
clipping,  and  audio  filtering.  When  used  cor- 
rectly it  can  provide  up  to  4  dB  improvement 
in  articulation  {or  signaJ-to-noise  ratio)  over 
a  standard  microphone  on  a  radio  that  is 
driven  to  the  point  of  ALC  operation.  How- 
ever, to  achieve  this,  its  peak  clipping  level 
needs  to  be  up  around  20  dB.  As  an  aside, 
audio  compression  atone  can 
give  only  about  1  dB  improve- 
ment in  signal-to-noise  ratio  un- 
der these  circumstances.  On  the 
other  hand,  a  well  designed  RF 
speech  processor  which  incorpo- 
rates compression,  RF  clipping, 
and  RF  filtering  can  give  8  to  10 
dS^  improvement  in  received 
signal  articulation  when  set  up  to 
20  dB  of  clipping. 

One  may  well  ask  why  there  is 
such  a  big  difference  between  the 
performance  of  audio  processing 
and  RF  speech  processing  sys- 
tems. The  main  reason  for  this  is 
that  any  form  of  peak  signal  clip- 
ping, by  its  very  nature,  intro- 
duces distortion  products  to  the 
waveform.  The  distortion  comes 
mainly  in  the  form  of  harmonics 
generated  from  the  fundamental 
signal.  To  maintain  the  speech  ar- 
ticulation at  a  high  level,  these 
harmonics  must  be  removed. 

In  RF  speech  processors  the 
unwanted  harmonics  lie  a  long 
way  aw^ay  from  the  desired  sig- 
naPs  frequency  and  are  easily  re- 
moved using  quality  RF  filters. 
Unfortunately,  in  audio  clipping 
systems  a  number  of  harmonics 
lie  within  the  desired  audio  band 
and  can't  simply  be  removed, 
leaving  the  signal  with  a  high 
level  of  distortion  and  consequent 
reduced  articulation. 

For  example,  it  is  generally 
recognized  that  the  minimum 
bandwidth  required  for  an  SSB 
voice  communication  system  is 
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300  Hz  lo  2  JOO  Hz  (contrary  to  this  general 
rule  however,  mose  SSB  CB  radios  have 

bandwidths  of  300  Hz  to  4,500  Hz).  The 
presence  of  audio  frequencies  beiween  300 
Hz  and  K300  Hz  are  importanl  for  good  ar- 
iiculaUon.  The  second  harmonic  or  300  Hz 
is  600  Hz,  while  thai  of  L300  Hz  is  2,600 
Hz.  Both  of  these  frequencies,  and  those  be- 
tween them,  lie  within  the  desired  voice 
band  and  can'i  be  removed  without  affecting 
the  desired  signal. 

Processing,  RF-Style 

What  constitutes  a  good  quality  stand- 
alone RF  speech  processor?  If  an  RF  speech 

processor  is  to  perform  its  task  properly,  it 
should  contain  the  following  subsections:  an 
audio  compressor,  a  single- sideband  genera- 
tor, an  RF  peak  clipper,  an  RF  bandpass  fil- 
ter, and  a  product 


detector.  The  func* 
lion  of  each   of 

these  components 
will  be  discussed 
separately  below. 
For  additional  de- 
tails, see  also  the 
block  diagram  in 
Figure  2. 

An  audio  level 
compressor  should 

be  incorporated  so       

thai  the  RF  stages^       ^^^^^^^^^^^~ 

b     particularly    the 

peak  clipper,  are  supplied  with  a  constant 

,  average  signal  level.  It  has  been  found  in 
practice  that  compression  in  the  order  of  20 
dB  is  required  in  this  stage. 

'  The  single -sideband  generator  follows 

the  audio  compressor  in  order  to  produce  an 
RF  waveform  suitable  for  peak  clipping.  It 
consists  of  a  carrier  oscillator,  balanced 
modulator*  and  bandpass  filter,  The  wave- 
form it  presents  to  the  peak  clipping  stage  is 
that  of  a  single-sideband  suppressed-carricr 
signal. 

Addiiional  linear  RF  amplification  and 
amplitude  peak  clipping  are  the  tasks  per- 
formed by  the  RF  peak  clipper.  For  maxi- 
mum increase  in  articulation  of  the  received 
signal,  approximately  20  dB  of  clipping  is 


*7n  comparing  the 

various  methods  of  speech 

enhancement  we  first  come 

to  a  common  form  used 

particularly  by  the  CB 

fraternity — the  so-called 

^power  microphone.  *  '^ 


required.  The  waveform  after  clipping  is  that  | 
of  a  very  distorted  signal  made  up  of  funda- 
mental frequencies  and  many  high-ampii- 
tude  harmonics.  It  is  then  applied  to  an  RF 
bandpass  filter  of  the  same  type  used  in  the 
single-sideband  generator  stage.  The  filler 
output  waveform,  now  virtually  free  of  dis- 
tortion, is  ready  to  be  put  to  use  in  the  next 
stage  of  the  RF  speech  processor. 

The  final  stage,  a  product  detecton  con- 
verts the  processed  RF  signal  back  to  audio 
frequencies.  It  consists  of  a  carrier  generator 
(sometimes  known  as  a  beat  frequency  oscil- 
lator, or  BFO)  and  a  balanced  demodulator. 
Audio  output  from  the  product  detector,  now 
fully  processed,  is  level-adjusted  and  avail- 
able for  application  to  the  microphone  input 
of  a  radio. 

Because  very  high  gains  ane  used  within 

an  RF  speech  pro- 
cessor, both  in  the 
audio  compression 
and  RF  clipping 
stages,  the  designer 
must  be  well  aware 
of  the  possibility  of 
RF  feedback  prob-  I 
lems  occurring.  A 
property  designed 
unit  will  have  all  ex- 
ternal connections 
filtered  in  an  effort 
to  guard  against  this. 
In  concluding,  if 
you  would  like  a  bigger  signal,  and  your 
current  radio  setup  is  already  running  at  the 
legal  peak  power  limit,  or  you  just  can't  af- 
ford a  big  linear  amplifier,  consider  RF 
speech  processing  as  an  option.  It  is  a  very 
appropriate  and  clean  method  of  increasing 
power  legally  for  minimum  outlay. 

For  further  information,  1  can  be  reached 
at:  Greg  Whiter  VK3CA,  c/o  GFS  Electron- 
ics, P.O.  Box  97,  Mitcham,  Victoria,  3132, 
Australia;  03-873  3777,  fax:  03-872-4550 

References: 

L  Sabin,  "RF  Clippers  for  SSB  "  QSZ  July 

1967. 
2.  Squires  &  Clegg,  "Speech  Clipping  for 

SSB;*G^7;  July  1964. 
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Figure  2.  Block  diagram  for  an  RF  speech  processor  typical  of  the  type  described  in  ihe  text. 
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FAST  SERVICE  •  DISCOUNT  PRICES 


720K    3.5"  INTERNAL 
FLOPPY  DRIVE 


Sony#MP-FllW-22 
Brand  new  720  KB  floppy 
drives.  Buift  for  an  OEM 
product,  these  are,  in 
every  way.  compatibte 
with  PC/XT/AT  comput- 
ers except  that  the  face 
plate  is  slightly  larger  than  those  on  exact 
replacements.  The  faceplate  size  on  these  is 
4.04"  X  1 ,23".  (Normal  size  is  4"  X  1 1.  The 
faceplate  is  removabEe  and  cari  be  irimTned  if 
desired.  In  some  cases  it  may  work  wilhoiit 
trimmirkQ.  AJso,  we  iiave  found  that,  wf>en  u5&6 
in  5^5*  bays  with  the  adapter  kit  l>etow.  tiie 
adapter  carr  easily  be  modified  lo  accommodate 
the  unit.  Because  of  this  s fight  inconvenience, 
we  are  seiling  these  drives      ^  i4  /|  QO 
at  an  incredibly  low  price,        $  T  £L  mtIi 

CAT#MPF^11SF  I  10  for  $120  .QO 


INSTALLATION  KIT  tor  mpf  tisf 

allows  lor  installation  into  5.25"  drive  bays. 
3 imply  cut  and  remove  three  plastic  gyssets  to 

install.   CAT#FDD-3.5     $3.50  each 


SMALL  STEPPING  MOTOR 


Airpax#WB82115'M3 

l2Vdc,   65  ohm       .^ 

stepper  motor  with 

6  leads.  15  degree  step 

angle.  1"  diameter  x  0.5"  high.  Mounting  flange 

with  holes  on  1.25*  centers.  0.08"  (2nim)  dia.  X 

0.2"  tong  sliaft.  0.27"  diameter  pultey  is  pf ess-it 

onto  shaft.  Great  for  rt)boE»c$       M  R(\ 

and  experimentation.  S   M  ^^ 

^    I    eacll 

CAT#  SMT-13 


10  for  $12.50 


9  FOOT  DUAL 
AUDIO  CABLE 


9'  Shielded  duaJ  audio  cable  vvfth  color  coded 
(red  ar>d  yellow)  RCA  style  pin 
plugs  eittier  end.  Black  cable. 


CAT#  DCB-108 


$1 


00 


each 


to  for  SB.90  •  100  for  $75,00 
1000  for  $500.00 
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Number  3  on  your  Feedha-ck  card 


Working  the  Final  Frontier 

Ideas  for  a  fun  and  easy  ham  space  program. 


byBillMearaN2CQR/Hl8 


Here  are  some  iiicas  on  how  your  aver- 
age ham.  amied  only  with  fairly  sian- 
dard  cquipmenL,  can  get  involved  with 
space  commumcaLians  wiihout  going  over 
the  Lcchnological  deep  end  or  spending 
NASA-like  niegahuL  ks.  For  ihe  lasi  year 
or  so  Tve  been  dabbling  in  satellite  op- 
eraiions.  Using  ridiculously  low-tech 
gear,  I've  been  surprised  by  ihe  amouni 
of  educational  fun  thai  Fve  had  with  my 
little  space  program;  my  involvement  in 
amateur  space  communication  has 
rekindled  some  of  the  excitemeni  that  I 
felt  as  a  tcn-year-otd  kid  watching  the 
Apollo  moon  shots  on  TV- 
Getting  Started 

A  sensible  first  step  in  a  ham  space 
program  is  acquiring  !K)me  simple  satel- 
lite*iracking  software.  Without  an  easy, 
sure-fire  method  of  locating  satellites 
and  predicting  when  lliey  will  be  within 
range,  trying  to  work  the  saicllites  can 
be  a  frustrating  experience  involving 
much  static  and  few  signals. 

The  satellite  tracking  soliware  is  es- 
sentially a  mathematical  program  that 
displays  on  a  map  of  the  earth  the  posi- 
tions of  objects  in  orbit.  The  characteris- 
tics of  the  particular  orbits  are  described 
by  what  is  known  as  Iheir  ''Keplerian  el- 
ements." or  "Keps"  tor  short.  After  you 
gel  the  satellite-tracking  software  in- 
stalled in  your  computer,  you  input  the 
Keps  (available  from  a  variety  of 
sources)  for  the  satellite  you  are  inter- 
ested in,  and  suddenly  you  have  a 
screen  showing  the  precise  locations  of 
satellites  of  interest.  Just  tracking  the 
satellites  is  a  lot  of  fun.  I  thought  it  was 
neat  to  be  able  to  l(.M>k  at  my  screen  and 
know  that  at  that  muniL^nt  a  satellite  was 
zooming  through  the  nighi  sky  over 
Takyo! 

AMSAT  is  a  ereat  source  of  satctltle- 
tracking  software,  and  by  joining  this 
organizatitMi  you  w  ill  be  supporting  the 
Amateur  Satellite  program.  For  those 
readers  who  arc  not  computer  experts  or 
who  have  relatively  unsophisticated  ma- 
chines (I  use  a  286  maeliine  with  CGA 
graphics),  something  simple  like  the 


ORBITS  IT  program  will  do  the  irick.  You 
can  get  the  Keps  right  out  of  the  AMSAT 
Journal ,  via  the  packet  buUetin  boards,  or 
via  ihc  online  computer  networks  (I  use 
CompuServe).  One  tip:    Consult  the  Ama- 


Fhoto  A,  The  home-brew  S-elemrfU  qiuul  at 
N2CQR/Hf8,  poised  jar  coniact  with  R0MIR  aboard 
Russian  Space  Station  Mir. 


tear  SmeUite  Experimenter's  Handbook 
from  ARRL  and  learn  what  the  various 

numbers  in  the  Keps  mean.  You'll  learn  a 
litde  hit  about  orbital  mechanics,  and  il  will 
maJsc  your  satellite  ops  more  meanin^fuL 
One  other  hint:  Make  sure  you  have 
your  computer  software  clock  on  the 
correct  UTC  dale  and  lime.  Incorrect 
settings  are  a  frequent  cause  for  **l  can't 
heai'  the  satellite"  complaints.  You  may 
be  on  Eastern  Daylight  Time,  but  the 
bird  is  on  finiversal  Coordinated  Time! 

All  the  old  ham  literature  advises 
newcomers  to  spend  some  time  listening 
before  they  first  try  to  get  on  the  air,  or 
before  ihc\  first  expcrimcn!  with  a  new 
mode.  This  is  a  good  idea  even  in  the 
space  age.  Before  you  try  to  have  some 
QSOs,  spend  some  time  trying  to  listen 
for  the  satellites.  You'll  have  a  lot  of  fun 
picking  up  signals  from  space,  you'll  get 
more  c<mvfortabie  with  the  software,  and 
you  11  be  preparing  yourself  lor  that  first 
bit:  satclHle  coniact. 

Here  are  some  gt)od  candidates  for 
satellite  "easv  listening'': 

RS-IO/n",  RS*12/13  and  RS^IS; 
These  Russian-made  ham  saieUiies  put 
out  very  strong  downlink  signals  on  the 
10  meter  band.  (See  the  August  1993 
and  February  1994  editions  of  QST  for 
details  on  RS-IO  and  RS-(2;  see  March 
1995  73  for  information  on  RS-I5J  You 
really  can't  miss  these  satellites,  e%'cn  if 
you  are  using  simple  wire  antennas. 
When  your  software  shows  the  bird  ap- 
proachin^  your  horizon,  start  tuning 
around  the  beacon  frequencies.  You'll 
hear  the  CW  beacons  first.  When  the 
beacon  is  strong,  tune  through  the  pass- 
band  and  you'll  hear  SSB  and  CW 
OSOs.  Listening  lip:  Copy  the  CW 
telemetry  and  later  consult  the  Satellite 
Expenmcnier's  Handbook  to  decode  the 
data  (by  hand).  You'll  be  able  to  learn 
about  the  satellite's  temperature,  battery 
status,  power  output  and  other  "fun 
facts"! 

DOVE:  Here  is  another  good  target 
for  *'easy  listening.''  Sponsored  by 
Brazilian  hams.  DOVE  is  a  nine-inch 
cube  that  circles  the  globe,  sending  out 
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telemetry  and  messages  of  inicmalional 

goodwill.  Ai  times,  DOVE\s  voice  synthe- 
sizer is  aLiivaicd  and  on  your  2  meicr  FM 
receiver  you  can  hear  il  say  (in  English) 
**Hi!  ThiK  is  Dcwe  in  Space!"  ("Hi"  ref^e- 
sents  a  bit  of  ham  saEelliie  iradition:  The 
first  OSCAR  Iran^miued  a  continuous 
5txeam  of  CW  "Hi*s.")  Unlike  other  ham- 
sats,  DOVE\s  digital  messages  arc  easily 
copied  on  an  ordinary  2  meter  packet  sta- 
tion, Kere\s  a  trick  for  capturing  signals 
from  DOVE  (without  losing  sleep!): 
Leave  your  packet  statfon  on  overnight 
with  the  receiver  tuned  to  145,825,  and 
leave  the  computer's  storage  buffer  on.  In 
the  moming  you  re  likely  to  find  messages 
from  DOVE  on  your  screen.  You  can  also 
easily  copy  DOVE's  signal  on  an  IIT.  Just 
set  your  receiver  to  145.825;  within  12 
hours  dove's  packet  signals  will  break 
squelch. 

Talk  Buck! 

Once  you  get  the  hang  of  the  software 
and  have  some  listening  time  under  your 
belt,  its  time  for  a  QSO!  Td  heard  that  a 
ham's  first  satellite  QSO  is  as  exciting  as 
his  very  first  contact  or  firsi  DX;  I  can  con- 
firm that— at  least  in  my  case- — this  is  true, 
I  was  really  amazed  (he  first  time  1  heard 
my  t-jwn  signal  coming  back  from  n  space- 
craft and  even  more  excited  when  1  lieard 
someone  calline  me  ^'ihroush  I  he  bird/' 

RS-IO  and  RS-12  are  excellent  vehicles 
for  a  ham  looking  for  his  or  her  first  satel- 
lite contact,  RS-15  is  in  a  higher  orbit  and 
thus  provides  !>etter  DX  opportunities,  but 
the  higher  or  hi  I  might  make  it  a  bit  more 
difficult  for  a  new  comer  to  use. 

Don't  worry  too  much  about  Doppler 
shift.  When  1  was  »ettine  stan- 
ed,  the  literature  sometimes 
made  Doppler  shift  fihc  appar- 
ent change  in  frequency 
catised  bv  the  satellite's  mo- 
tioQ)  sound  like  a  formidable 
obstacle.  You  will  notice  the 
Doppler  shift,  and  it  is  defi- 
nitely a  force  to  be  reckoned 

with,  but  don't  get  wrapped         

around  the  :ixle  trying  to  caN 
culaie  how  far  frequencies  will  be  shifting! 
Satelliie  openitors  are  a  flexible  bunch,  and 
most  tune  around  a  little  to  find  the  signal 
of  a  ham  whose  signal  is  being  shifted  by 
the  forces  of  physics.  I've  found  thai  deal- 
ing w  ith  Doppler  is  ver>^  much  like  dealing 
with  driftiog  VFOs  in  the  old  da}  ^  for  deal- 
ing with  my  llT-37  when  it's  cold). 

Use  RS-IO!  Because  of  il:^  easily  acces- 
sible HF  uplink  and  downlink.  RS- 12/13  is 
getting  a  loi  of  use,  but  RS- 10/11  is  rela- 
tively neglected^  probably  because  of  its 
VHF  (2  meter)  uplink.  At  the  risk  of  en- 
couraging a  lot  of  chirpy  CW,  let  me  repeat 
a  suggestion  that  allowed  me  to  get  im  RS- 
10  with  ease:  Use  a  2  meter  EM  transceiver 
for  a  CW  uplink  to  RS-10.  I  tried  this  by 
simply  using  the  push-to-talk  button  as  a 
telegraph  key,  but  my  signal  was  so  chirpy 
that  I  couldn't  stand  listening  to  my  own 


PhiHo  B.  See  any  compUcmed  NASA-type  gear  here?  Nopef  Author  NICQR/Hf^s  saieliue 
ground  station  is  simple . . ,  bm  darned  effective! 


signal!  In  pursuit  of  a  cleaner  tone*  I 
opened  up  my  old  Yaesu  Memorizer 

transceiver,  found  the  positive  collector 
voltage  line  going  to  the  driver  and  finaU 
and  inserted  a  little  telegraph  key  jack.  1 
closed  tlie  push-to-lalk  circuit  at  the  mike 
jack  with  a  little  alligator  clip  and — 
presto! — ^1  had  a  CW  signal  on  2  meters 
that  allowed  me  to  make  plenty  of  contacts 
(using  a  "coathanger  ground  plane").  The 
signal  isn't  the  prettiest  CW  signii!  on  the 
bands,  but  1  don't  think  it  causes  any  inter- 
ference to  other  amateurs,  I  found  QSOs 
tising  this  miHlified  rig  panicularly  satisfy- 


*'/  heard  one  of  the  astronauts  comment^ 

^We  Ve  now  passing  over  the  Southern 

tip  of  South  America.  *  Eureka! 

Kepler  ians  confirmed!  I  felt  like 

I  was  sitting  in  mission  controlP^ 


ing:  That  2  meter  Yaesu  FM  rig  was  never 
intended  to  work  CW  DX.  Also,  doing 
that  little  modification  made  the  rig  (for 
me  J  less  of  an  "appliance"! 

This  little  modiftcation  also  gave  me  the 
capabilit}'  of  working  the  new^  RS-1 5  satel- 
lite  (2  meters  up,  10  meters  down)  but  I 
haven't  had  as  much  success  with  lhi.s  bird 
as  I  had  with  RS-10.  My  niodiiled  Yaesu 
just  doesn't  i^eem  to  gel  enough  signal  up 
to  the  higher  oftsii  RS-15, 

One  of  the  neatest  features  of  the  Rus- 
sian ^^Easysais"  RS-lO/ll  and  RS-12/13 
are  their  onboard  robots.  It  took  me  a  bit  of 
trying,  but  1  was  eventually  able  to  work 
the  robots  of  both  the  RS-IO/1 1  and  RS- 
12/13.  Some  observatioiii:  It  seems  that  if 
more  than  one  station  is  trying  to  use  the 
robot  at  the  same  time,  the  machine  son  of 
"locks  up."  Thus,  you  might  want  to  wail 


for  a  pass  in  the  wee  hours  of  the  moming. 
(From  H18,  I  just  waited  for  a  pass  that 
would  have  nriosi  of  the  fcK^tprim  over  the 
relatively  unpopulated  eastern  Caribbean). 
Also,  the  robots  arc  looking  for  20-wpm 
CW,  They  will  sometimes  tell  you  to  speed 
up  or  slow  down  if  you  are  no!  at  the  right 
speed.  You  can  do  it  with  a  straight  key, 
but  this  is  sort  of  **pushing  the  envelope*" 
The  RS  robots  arc  FB  hams.  They  give  you 
a  QSO  number,  say  thank  you,  wish  you 
73.  and  QSL  (via  DF4XW),  Talk  about 
"working  a  new  one''! 

Moving  Higher 

After  you  play  with  the  fast- 
moving,  low-orbit  birds  for  a 
while,  the  prospect  of  finding  a 
satellite  thai  will  stay  overhead 
for  a  long  perind  and  will  pro- 
vide  the  opportunity  for  real, 
long-range  DX  is  very  appealing. 
When  1  added  the  Keplerian  cle- 
^^^  ments  for  the  OSCAR  10  and 
^"^  OSCAR  13  satellites  to  my  OR- 
BUS  D  program,  i  was  intrigued.  Com- 
pared to  the  low-orbit  birds  mentioned 
above,  these  elliptical  orbit  satellites  have 
ennrmous  footprints  and  linger  overhead 
for  hours  as  they  rise  to  and  fall  from  their 
very  high  apogees.  In  addition  to  the 
prospects  for  working  some  interesting  ter- 
restrial DX,  1  was  attracted  to  the  possibili- 
ty of  receiving  signaLs  from  a  device 
24.000  miles  out  in  space. 

1  bought  a  little  Hanitronics  do  w  neon - 
verier  to  allow  me  to  listen  to  the  2  meter 
(SSB  and  CW)  dou  nlink  signals  from  OS- 
CARs  10  and  13  on  my  old  Drake  receiver. 
With  these  satellites  so  far  out  in  space,  the 
little  "coathanger  ground  plane'*  that  Fd 
been  using  on  2  meters  wouldn't  provide 
enough  gain.  Long-time  satellite  enthusiast 
Pericles  Perdomo  KISP  showed  me  a  June, 
1990,  edition  of  73  magazine  that  contains 


!i 
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an  article  on  an  antenna  called  'The  Ray 
Gyn."  Using  smalt  copper  tubing  acquire 
from  a  refrigerator  maintenance  shop  and 
some  scrap  wood  from  a  local  lumber  yard, 
1  soon  had  a  five -element,  2  meter  quad 
and  was  Listening  to  OSCAR  10  and  OS- 
CAR 13!  1  kept  the  antenna  at  a  ^^^^ 
fixed  elevation  of  about  45  de- 
grccs  so  I  djdn^t  have  to  deal 
with  the  additional  complica- 
tion of  an  elevation  rotor.  Lis- 
tening to  the  DX  on  these  high- 
ofbtt  birds  provides  plenty  of 
incentive  to  build  a  70  cm 
transmit  system.  The  five-elc*  ^^^^™ 
mcnt,  2  meter  quad  also  proved  very  useful 
as  a  transmit  antenna  for  RS-IO  and  RS-15 
operations  (in  lieu  of  the  coathangers!)* 

Working  Manned  Spacecraft 

The  Russian  Space  Station  Mir  and  the 
VS.  Space  Shunle  provide  additional  chal- 


lenges for  hams  who  are  not  satisfied  with 
mere  terrestrial  contacts.  Both  the  Mir  and 
the  Shuttle  have  been  active  on  2  meter 
packet  and  2  meter  FM  voice.  As  you  can 
imagine,  competition  for  contacts  is  in- 
tense, but  receiving  signals  from  these 


/  had  one  of  the  most  exciting  contacts 

of  my  life  when  U.S.  astronaut 

Norm  Thagard,  aboard  the  Mir, 

came  back  to  my  2  meter  FM  call  ^^ 


spacecraft  is  easy  and  at  least  half  the  fun 
of  making  contact.  Here  in  the  Dt>minican 
Republic,  English  doesn't  normally  come 
out  of  my  2  meter  FM  rig's  speaker,  but 
during  a  recent  Shuttle  mission  Ron  Parise 
WA4S1R  broke  squelch  in  Santo  Domingo 
from  the  Space  Shuttle! 
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CIRCLE  144  ON  READER  SERVICE  CARD 


In  April  of  1995,  I  had  one  of  the  most 
exciting  contacts  of  my  life  when  U.S.  as- 
tronaut Norm  Thagard,  aboard  the  Min 
came  back  to  my  2  meter  FM  call.  Norm  is 
a  bit  of  a  "rag  chewer"  so  I  was  treated  to 
a  few  minutes  of  conversation  with  an  as- 
_     tronaut  in  space! 

Unlike  all  the  satellites  men- 
tioned earlier,  wiih  the  manned 
spacecraft  you  have  to  try  to 
update  your  Kcplerian  elements 
frequently.  On  both  the  Mir  and 
9^  the  Shuttle,  rockets  are  fired 

and   orbital   characteristics 

^^^^^  change  from  time  to  tin^;  out- 
of-daie  Keps  could  give  you  false  informa- 
tion on  the  spacecraft  location. 

During  Shuttle  missions,  the  voice  com- 
munication between  the  astronauts  and  the 
ground  controllers  is  retransmitted  on  the 
ham  bands  by  the  Coddard  Space  Center 
Ham  Radio  Club  (3,860,  7 J  85,  14,295, 
21,395,  and  28,650  kHz),  When  1  first 
started  listening  for  the  Shuttle,  I  wasn't 
quite  sure  whether  I  had  loaded  the  correct 
Keplerians  into  my  computer  As  I  was 
working  around  the  shack,  I  had  my  HF  re- 
ceiver tuned  to  the  retransmission  frequen- 
cy, and  I  had  my  computer  running  the 
satellite  tracking  program.  Just  as  my  com- 
puter showed  the  Shuttle  passing  over  the 
southern  tip  of  Chile  and  Argentina,  I 
heard  one  of  the  astronauts  comment^ 
"We're  now  passing  over  the  Southern  tip 
of  South  America/*  Eureka!  Keplerians 
confirmed!  I  felt  like  I  was  sitting  in  mis- 
sion control! 

If  you  really  want  to  feel  that  youVe  *1n 
touch*'  widi  the  Space  program,  there  is  yet 
another  use  for  the  tracking  software:  You 
can  use  it  to  set  up  an  '*eycball  contact" 
with  the  birds!  Both  the  Shuttle  and  the 
Mir  arc  big  enough  and  low  enough  to  be 
seen  with  the  naked  eye.  Consult  your 
computer  for  a  pass  that  will  have  the 
spacecraft  over  your  horizon  within  an 
hour  or  so  after  dusk,  or  before  dawn.  In 
this  way  the  spacecraft  will  be  illuminated 
by  sunlight  on-high.  Armed  with  your  or- 
bital data,  you'll  know  exactly  when  and 
where  it  should  appear.  Fve  seen  the  Mir^ 
the  Hubble  Space  Telescope,  and  various 
shuttles  many  limes.  These  big  spacecraft 
are  so  bright  that  they  are  referred  to  as 
"flying  Venuses''  by  the  satellite  tracking 
community.  I  don't  know  if  they  give  out 
QSLs  for  signals  received  in  the  "visible 
yghl"  band! 

Be  careful,  because  space  communica- 
tion is  addictive  and  is  likely  to  lead  you 
into  other  closely  related  and  time-consum- 
ing pursuits.  An  astronomical  telescope  has 
joined  my  radio  gear  in  a  constant  attack 
on  my  sleep  time.  Fve  also  noticed  that 
those  enormous  Eanh-Moon- Earth  anten- 
nas that  once  seen^  beyond  the  pale  are 
starting  to  look  interesting  and  do-able.  Vm 
looking  into  radio  astronomy  , . , 

Good  luck  with  your  space  program.  The 
sky's  the.limit.  May  the  Force  be  with  you. 
Live  long  and  prosper! 
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YOU  ASKIHD  FOR  IT  V^WYll  GOT  11 

SPECTRUM  ANALYZER  SCOPE  ADAPTER 


1  MHz  TO  500MHz 
SPECTRUM 
ANALYZER 


I 


100%  FACTORY  ASSEMBLED  NOT  A  KIT 


ifUST  FOR  EVERY  SHOP: 

;  SA500ADP  Speclmm  Analy/er  Scope 
iptcr  works  uith  any  Scope  Just  one 
nection  to  the  Vertical  &  Trigger  Inputs 
an>^  srape  becomes  a  fiiH  fiinction 
ctnim  Analyzer   Tune  RT/s   Filters, 

cers.  Check  all  RF  based  Systems.  The 
5O0ADP  Scope  Adapter  uill  complinictit 


any  Ham  Shacks  Radio  Service  Shop  or 
EMI  Test  Lab  MADE  IN  THE  USA  Not 
a  kit  If  you  ha\  e  been  waiting  for  a  low  cost 
High  perTonnance  Spectrum  Analyzer  al  an 
affordable  price  ,  take  Advantage  of  our 
special  introductory  offer.  Add  a  5(X)MHz 
Tracking/Noise  Generator  for  only  $100 
and  save  a  total  of  $200. 


AS  SEEN  ON  YOUR  SCOPE 

MADE  IN  THE  USA 

SA500ADP  ONLY    $399.00 

Add  Tracking  Gen.       $  1 00.00 
Introductory  offer  only 

$499.00 

SAVE  OVER  $200  Reg.  price  $699 


1 


il 


II 


SETTING  THE  STANDARD 


SA500A,  SA1300B,  SA1800C 


SPECTRUM   ANALYZERS 


STARTING  AT  $995.00 


MADE  IN  THE  USA 

6"  X  12-X  16-  IK  K  W  JtD  J  (od>  16  LB| 


Model  SA1300B 


1-1300  MHz   In  One  Sweep   $1995.00 


SAlKtlOC  Shown  S23?5  00 


(Jpticniii  i. 3.5.6 


SPECTRUM  DISPLAY  MONITOR  $995.00 

"he  SA500A  easily  attaches  to  any  receiver  IF  output  jack.  Prnviding 
panoramic  signal  display  of  your  scanner  or  conunmucation  receiver. 
Ihe  SASOOA  is  a  Full  Function  Spectrum  Analyzer  with  +/-  5KHz 
[arrow  Band  Filter,  Center  Freq,  Display,  50  MHz  Marker.  SASOOA 
lie  first  affordable  Profi^sional  Spectrum  Monitor/Anah'zer  for  all 
aious  Ham  Radio  and  R^o  Monitoring  Operator,  With  Opt.  1 ,3,5,6 


TWO  FULL  FUNCTION  ANALYZERS 

Qualit)'  &  Performance  with  80dB  on  Screen,  -100  dBm  Sensitivity^ 

Center  Freq.  Display,  +/-  SKH/  Narrow  Band  Filter  50  Ivftfe  Marker. 
DISPERSION  ZOOM,  Baseline  Clipper,  AdjusUible  Sweep  Speed, 
Video  Filter,  and    4C)dB  Input    Attenuation.  SAI300B  1 -1300MHz 

SA1800C  1-1300  &  850-1  SSOMHz  $2!3dS  WiOiOpl.  1,3,5,6 


ADVANTAGE  INSTRUMENTS  CORP.    MC -VISA  -  DISCOVER  call  800-566-1818 

3579  Hwy.  50  East  Carson  City,  Nevada  89701    702-885-0234  FAX  702-885-7600 

PRICKS  &  SPECIFICATIONS  SItRJECT  TO  CHANGE  WrrHOLTT  NOTICE  OR  QBl  JGAIION.  F.O.B.  CARSON  CJT V  N> .  NV.  RESIDEN1 S  ADD  SAJ.ES  TAX. 
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Single-Chip  Identifier 

>4  simple,  compact  identifier  for  foxtiunting  and  beacon  operation 


by  Breckinridge  S.  Smith  K4CHE 


Here's  a  very  small  tdentirier  circuil  for 
your  latest  miniature  fox  box,  beacon, 
balloon  flight,  or  basic  repeater.  It's  a  timer 
and  an  ID  circuii,  all  on  an  economical  18- 
piD  chip,  with  options  for  keying  outputs, 
speed,  and  time.  1  stumbled  upon  a  CW 
IDer  ad  by  HCE  of  Bellefonte,  Pennsylva- 
nia, and  immediately  ordered  a  couple  of 
these  chips,  with  my  callsign  programmed. 
The  chip  is  one-time  programmable,  so 
you  have  to  be  specific  on  the  exact  length 
and  content  you  want  for  the  identifier 
message,  I  chose  a  message  length  of  20 
seconds  for  foxhunting,  with  a  series  of 
V's  preceding  and  following  my  callsign 
(for  example:  "V  V  V  K4CHE  V  V  V"), 
Repeater  operations  would  just  have  a 
standard  callsign  programmed,  followed  by 
"/R"  and  perhaps  an  abbreviated  location, 
etc.  A  constant  carrier  with  an  identiflca- 


tion  in  the  middle  is  also  available.  Again, 
when  ordering  your  chip,  be  very  specific 
as  to  content  and  length. 

The  programmed  IC  (Micro  Chip 
P1C16C54RCI)  arrived  several  days  later, 
complete  with  an  external  ihree-pin  timing 
resonator.  The  schematic  shown  in  Figure 
1  was  furnished  in  the  instruction  sheet 
from  HCE.  My  contribution  was  to  give 
suggestions  to  HCE  on  additional  timing 
prog  ramming,  configurations,  and  adding 
bypass  caps. 

Circuit  Options 

HCE  has  crammed  several  options  into 
the  chip's  1 8-pin  package.  All  are  selected 
by  activating  a  high  or  low  on  designated 
pins.  CW  speeds  are  10,  20,  30,  and  40 
wpm.  and  use  pins  8  and  9.  Off-period  tim- 
ing is  one,  three,  10,  and  30  minutes,  and 


uses  pins  10  and  11.  The  standard  chip  con- 
figuraiion  has  a  push-to-talk  output  which 
goes  high  on  pin  6  (PTT)  and  can  be  used 
to  key  a  small  2N222  transisiot 

Pin  7  (test)  of  the  circuit  supplies  a  test 
feature  of  the  identifier,  so  you  don't  have 
to  wait  for  the  off-timing  period  to  expire 
in  order  to  hear  the  CW  tones  to  adjust  au- 
dio levels,  etc.  The  identifier  transmit  "on" 
period  can  be  of  varying  lengths,  and  its 
timing  is  separate  from  the  "off*  periods, 
which  are  four  programmed  static  values 
and  cannot  be  changed* 

When  ordering  your  chips,  you  must 
specify  if  you  want  an  additional  keying 
output  available  to  key  your  beacon/fox  in 
CW  mode.  You  can  have  the  standard  CW 
audio  tones  and,  if  you  specify,  you  can 
have  a  TTL  keying  output  which  goes  high 
on  each  code  dot  and  dash  segment.  When 
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Figure  1.  IDer  schematic. 
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ordering  your  chip,  if  you  choose  the  TTL 
keying  option  you  will  lose  the  pin  7  (test) 
capabiljiy.  as  this  port  on  the  chip  will  be 
designated  as  the  keyed  TTL  output.  Ac- 
cording to  Gregg  WA3WNE  of  HCE,  pin 
7,  when  conrigurcd  for  a  TTL  output,  can 
sink  quite  a  bit  of  current,  up  to  25  mil- 
liampercs,  but  a  keying  transistor  is  ra:om- 
mcnded. 

Const  raetion 

During  construction,  be  sure  to  either 
ground  all  selection  pins  or  tie  them  to  +5 
volts^ — don' I  leave  any  selections  floating. 
The  tiny  resonator  circuit  furnished  has 
three  pins:  The  outside  pins  are  tied  to  pins 
15  and  16  of  IC I;  the  center  pin  is  ground* 
ed.  The  circuit  is  so  simple  that  I  used 
point-to-point 


wiring  on  a  Radio  " 
Shack  circuit  board. 
A  really  small 
package  can  be 
constructed  using 
"dead  bug"  mount- 
ing of  the  chip  and 
soldering  directly  to 
the  pins.  As  the 
chip  is  a  CMOS  de- 
vice, use  care  when  _ 
handling — ground 

yourself,  etc,  prior  to  handling  the  chip. 
However,  I  did  abuse  four  of  these  little 
chips  for  over  a  week,  letting  them  roam 
around  my  workbench  area,  and  didn't  ex- 
perience any  problems  with  static  electrici- 
ty or  anything  else. 

During  consmiction  1  am  sure  you  will 
try  several  different  configurations  on  your 
breadboard,  so  don*l  forget  to  completely 
power  down  the  chip  to  allow  it  to  initial- 
ize and  read  its  new  configuration.  As  per 
HCE  instructions,  you  may  "tie  pins  8 
through  12  to  ground  or  +5  volts  as  needed 
and  eliminate  any  resistors,"  As  with  any 
logic  circuit,  regulation  of  the  +5  volts  is 
recommended  with  a  5-volt  regulator  chip. 

Testing 

After  wiring  the  resonator  circuit,  I 
found  approximately  1  volt  peak-to-peak 
on  pin  15,  indicating  that  the  clock  was 
running,  and  the  frequency*  without  any 
compensation,  was  approximately  3.987 
kHz,  My  chips  from  HCE  were  pro- 
grammed for  a  "center  frequency  of 
3.950/*  to  ensure  staying  within  limits 
when  using  the  10-minute  identification 
feature.  Since  the  clock  runs  slightly  faster 
than  the  "programmed  frequency,**  this 
makes  the  one-minute  period  around  59 
seconds.  With  a  5*  to  15-pF  variable  capac- 
itor connected  from  pin  15  to  ground,  I  was 
able  to  lower  the  frequency  by  10  kHz. 
However,  this  cap  is  not  necessary  to  make 
the  resonator  circuit  oscillate. 

Pin  18  supplies  approximately  8  volts 
peak'to*peak  into  my  high  impedance  mi- 
crophone  circuit,  so  the  10k  pot  may  be 
necessary  to  adjust  the  audio  levels.  One 
nice  thing  about  the  high  peak-to-pcak 


"Z>«ring  construction, 

be  sure  to  either  ground 

all  selection  pins  or  He 

them  to  +5  volts — 

don  H  leave  any 
selections  floating.  ** 


audio  voltages  is  that  they  will  easily  pow- 
er a  simple  varacior  modulator  circuit. 

During  repetitious  fox  box/beacon  iden- 
tiflcation  operations,  don*t  forget  to  tie  pin 
12  (trigger)  of  the  IC  to  ground.  If  you  pre- 
position a  repeating  fox  box  out  with  a  de- 
lay power-on  timer,  the  chip  program  has 
no  problem  starting  up  from  a  power-off 
state  and  will  start  its  operation  first  with 
the  **oflr'  peritid,  followed  by  the  identifi- 
cation "on"  period,  and  then  stan  repeating 
the  sequence. 

During  identification  requirements  other 
than  a  fox  box  or  beacon,  squelch  gate  key- 
ing or  push-to-talk  input  keying  can  be 
used  by  tying  pin  12  (trigger)  high  with  5 
volts«  and  using  an  input  on  pin  13 
(squelch/mike  input).  Further  squelch  -gale 

or  PTT  keying  dur- 
■     ing  a  brief  trans- 
mission  will  not 
create  another  ID 
when  using  pin  13, 
25  the  chip  is  pro- 
grammed to  Stan 
only  after  the  pre- 
scribed time  period 
has  elapsed.  Identi- 
fication on  the  be- 
_     ginning    of   each 
transmission,  re- 
gardless of  timing,  is  available  by  ground- 
ing pin  7  (test),  leaving  pin  12  (trigger) 
high,  and  then  inputting  on  pin  13. 

Small  and  Strange 

Now  you  can  have  a  really  small  low- 
current  fox  box  package,  complete  with 
IDer,  Using  the  TTL  output,  you  can  send 
su^jight  CW,  which  sounds  very  strange  but 
is  still  detectable  on  FM  and  provides  a 
challenge  to  the  hunters.  The  TTL  output 
option  for  the  port  on  pin  7  is  perfect  for 
CW  keying  of  one  of  WA4ADG's  small 
beacon  transmitters  (7 J,  July  1990  and  Au- 
gust 1990).  If  you  want  to  hear  something 
really  strange  during  your  foxhunt,  feed 
audio  from  pin  18  into  the  audio  input  of  a 
small  transmitter,  and  at  the  same  time,  key 
the  iransmiuer  on  and  olT  CW-style  using 
the  TTL  option.  In  the  ol'  days  we  called  it 
"modulated  CW." 


Parts  List 

Qty. 

Part  Descriplfoii 

1 
3 

PIC16C54RCI  (programmed  by  HCE) 
1 K  resistor 

7 

10k  resistor 

2 

2 
1 

1 

0.001  ^Fcapadtor 
0.047  \if  capadlof 
10k  pot 
3.9  MHz  fesonatof 

1 

(furnished  by  MCE) 
Push -to-test  switch 

1 

Perf  board 

Note:  The  programmed  lOer  chip  and  fts  res- 
onator are  availabJe  from  HCE,  717  N.  Altegheny 

St.  Bellefonte.  PA  16823.  Phone  onders:  t-SDO" 

544-8450. 

Price  is  $11 .95  plus  $3  S/H, 
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WANT  TO  LEARN  CODE? 


Morse  Tutor  qM\&  the  answer  for  the 

quickest  and  easiest  way 

for  beginners  and  experts  alike* 

From  the  moment  you  sUft  the  easy  and  speedy 
self  loading  procedure  to  the  da>  you  reach  your 
goal,  Morse  Tutor  Qdd  uil)  gerrtJy  ooadi  you 
through  the  learning  process. 

Since  19S7,  GGTE  has  guided  nearly  20,000 
hams  and  prospective  hams  around  the  world  through 
proven  structured  lessons  and  a  variety  of  character, 
word  and  conversation  drills.  Straight  forward  nienus 
make  the  process  simple  and  fun. 

You  select  the  chafacters  and  Ma rse  Tutor  Qd£ 
will  prepare  a  random  characicr  dnil  wilh  those 
characters.  Morse  Tutor  QM  makes  it  eas>'  to 
create  your  own  drills  or  import  text  fite$.  You  can 
now  type  what  you  hear  or  copy  by  hand  and  see,  one 
line  at  a  time,  wha!  the  computer  sent  or  wiial  you 
ly^jed.  Pick  the  Famsworth  or  the  standard  method; 
seleci  ihe  tone  frei|uenc>' most  comfortable  for  you  or 
select  your  code  speed  in  tenths  of  a  word  per  minute. 

You  are  always  in  cx^mmand, 

fMors«  Tutor  Qdd  uses  your  internal 
speaker  or  sound  board  (certified  by 
Creative  Labs  for  all  Sound  Blaster 
products).  And,  if  you  use  a  sound  board 
Ihe  program  supports  volunie  control. 
Get  the  software  the  ARRL  sells  and  ttses  t« 

create  practice  and  test  tapes.  IVforse  Tutor  QM 
Is  approved  for  VE  eianis  ai  all  le\ eb> 


(fl 


Sound 


BLAarzff 


Attentfon  Morse  Tittor  aod  Morse  Tutor 
Advanced  Edition  registered  users*    i^: 
Mftke  sure  we  hiive  your  current  addre^ 
Special  upgrade  offers  wtU  he  nialled  shortly; 

I>on*t  miss  out 


'Botigk^  ^m  f^riiimf-pJSBdd  mif  5  words  on  Sund^ff. 
j4  F^fi^^0s   1$/a?^  ^fo^ram-dxs  &i!  ft  was.  &md  Po-ft 

Tritfif  asif frmd^' ^^Mfl  'Bit^Pef  i^hsn m^ mWsi^ 
e%fect^atiQffB^.  ^Hf  I  ^(^  P  h^vt  it  tfears  a§0  iP  '^  mttch 

Morse  Code  program  I  hn  ever  smf  /  m  m  ARRL  Vt 
J^3S¥  *Tk's  is  a  cr^^jntk,  wmf  for  this  mYfCoam 
Po  k^ff  tki  Morse  Code  Wdl  if^ofPk  Pke prke'  ^B. 
Addr4s 


For  jII  1X>S  t.mupukTs,  Av4ibt>lc  thru  dealers.  73 

Magazine,  QS I .  or  ^\d  S2*>.95  +  S3  S&tl 

(CA  residents  add  7.75^w  lax)  to: 

CiGTE,  F(>.  Bcix  Mi)5.  iXpL  MS, 

Newport  flcach.  CA  92659 

SpecifV  5  *  *  or  5 '  i  i  nch  disk 
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Radios,  Telephones 
and  the  Amateur 


? 


Who's  the  culprit  in  telephone  interference 
the  RF  station  or  the  telephone? 

by  Glen  E.  Zook  W5U0J 


Virtually  every  amateur  radio  operator, 
al  one  lime  or  another,  1\3ls  been 
plagued  with  lelcphone  interference,  either 
ai  his  own  home  or  ai  ihat  of  a  neighbor 
With  thi^  breakup  of  the  Bell  S>siem.  and 
the  fofthcoming  cheap  lelephoncs  from  all 
diieclioiis,  ihc  problems  of  amaicur  sta- 
lions  (and.  for  that  marten  all  sorts  of  other 
radio  siatiuns)  interfering  with  telephones 
has  become  a  national  problem. 

Alihough  not  generally  known  among 
the  amaicur  radio  fraiernity, 
the  FCC  undertook,  over  a 
year  ago.  an  informal  study 
of  the  problems  of  interfer- 
ence from  radio  stations  to 
telephone  instruments.  The 
results  of  this  study  were  re- 
leased on  February  28.  1994,  

in  a  doc u mem  entitled  *Tele- 

phone  Interference  Survey/'  Although  not 

a  "scienti fie*  survev  in  Eerms  of  the  nimi- 

m 

bers  of  complaints  and  the  types  of  com- 
plaints monitored,  the  results  are  very  en- 
lightening. 

For  example,  the  FCC  receives  about 
25,000  complaints  a  year  from  individuals 
who  are  unuble  to  use  iheir  telephones  he- 
cause  nearb>  radio  stations  interfere  with 
Ihcir  insiruments.  Of  these  complaims, 
around  half  are  the  re^iUli  of  Ciiizcns*  Band 
operations,  and  the  other  half  are  mixed  be- 
tween broadcast  and  amateur  radio  opera- 
tions. Also,  it  is  estimated  that  this  25,000 
figure  is  only  the  lip  of  the  iceberg,  be- 
cause the  FCC  believes  that  the  vast  major- 
ity of  complaints  are  not  reported  lo  that 
agency. 

The  FCC  Study 

In  this  study,  a  total  of  35  FCC  field  of- 
fices around  the  country  were  asked  to  par- 


ticipate in  the  survey-  Each  field  office  was 
lo  select  three  complaints,  at  random,  and 
to  make  the  following  measurements:  sta- 
tion power  output,  antenna  height,  antenna 
gain,  and  distance  from  the  antenna  lo  the 
complaining  party.  In  addition,  the  license 
type  (e.g.,  amateur)  of  the  station  was  to  be 
determined.  At  each  location  all  telephones 
were  disconnected  and  laken  to  a  chosen 
telephone  Jack,  Then  each  telephone  was 
tried  while  the  station  was  broadcasiing. 


"i4s  a  result  of  this  infortnal  stiidy^ 
the  FCC  concluded  that  the  telephone ^ 
and  not  the  radio  broadcasting  station^ 
was  the  cause  of  the  problem. 


ff 


Rnally,  several  commerciaDy  available  RF 
filters  were  tried  on  the  telephones  while 
having  the  station  tiansmit  again. 

When  these  tests  were  complete,  the 
FCC  personnel  connected  a  "bullet-proof 
telephone  lo  the  same  connection-  A  '^bul- 
let-proof*  telephone  ts  one  which  is  de- 
signed to  be  immune  from  RF  inicrfcrence 
and  manufactured  as  such  by  a  reputable 
telephone  manufaciurcn 

During  these  tests,  a  total  of  108  trans- 
mitting stations  were  checked.  These  in- 
cluded a  mix  of  the  following: 


Citizens'  Band 

47 

Amateur 

27 

AM  Bruadcast 

23 

FM  Broadcast 

10 

International  Broadcast 

1 

The  power  output  levels  of  these  stations 
ranged  lYom  around  two  watts  to  half  a 


million  walls.  Over  one-third  of  the  trans- 
mitting stations  were  using  less  than  10 
watts,  and  around  one-third  were  broadcast 
siaiions  using  from  3.000  to  500.000  watts. 
Thus,  the  cross-section  of  power  levels  was 
extreme. 

A  total  of  241  telephones  were  tested  al 
the  complainants'  residences.  Of  these,  ap- 
proximately 68%  of  the  insirumcuts  had 
definite  interference.  Then  commercial  fil- 
ters designed  for  the  elimination  of  RF  in- 
terference were  tried.  The  first  test- 
ed was  the  AT^T  ZlOOBl  model 
This  filter  only  eliminated  38%  of 
the  interference,  with  62%  of  the 
telephones  tested  still  receiving  in- 
terference. Various  other  manufac- 
turers' filters  were  tested  next.  As  a 
_  group,  only  29%  of  the  interference 

was  eliminated,  with  the  remaining 
71^  still  having  problems. 

Virtually  all  manufacturers  had  tele- 
phones which  fell  into  both  categories.  That 
is,  they  had  models  w^hich  received  interfer- 
ence and  those  which  did  not.  But  a  quick 
look  at  the  list  of  telephones  shows  very 
few  models  appearing  on  both  lists!  For  the 
most  pan,  the  telephones  which  received 
interference  were  different  models  from 
tlKise  which  did  not 

A  total  of  16  filters,  representing  seven 
model  types  manufactured  by  five  ditTereni 
companies,  did  relieve  interference  in  the 
16  cases  where  tried.  The  FCC  states  thai 
this  is  too  small  a  sample  to  say  that  they 
will  work  in  ;i[l  cases,  bul  they  also  say  that 
the  use  of  these  filters  deserves  further 
study.  These  filters  w^ere  manufactured  by 
K-Com,  Radio  Shack.  TCE,  TEC.  and  TO, 

Both  of  the  "^bullci-proor'  telephones 
used  in  the  study  were  manufactured  and 
modified  in  the  state  of  Texas,  The  first 
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type  used  was  modified  by  Pto  Di&iributors 
of  Lubbock,  and  was  built  from  a  Western 
Electric  Desk  Model  Touch-Tone  tele- 
phone. TCE  Labs  of  New  Braunfels  was 
the  other  model  tested.  The  **buliei-proor 
telephones  were  successful  in  98%  of  the 
cases  in  eliminating  radio  frequency  inter- 
ference to  the  ielepht)ne  system. 


*T/ic  FCC  has  been 

aware  of  these  problems  for 

many  years,  and^  ifpressed, 

will  take  the  side  of  the 

radio  operator,  ^' 


The  Fault  is  in 
the  Phooe 

As  a  result  of 

tWs  infonnal  study, 
the  FCC  concluded 
that  the  telephone, 
and  not  the  radio 
broadcasting  sta- 
tion, was  the  cause 
of  the   problem. 

They  stated  that  **manufacturers  can  design 
telephones  to  be  interference  free/' 

As  a  parallel  note  regarding  the  interfer- 
ence problem,  the  BiCSi  MemberLener 
(May/June,  1994;  a  newsletter  published 
by  the  Building  industry  Consuliing  Ser- 
vice international,  the  primary  organization 
of  communications  consultants)  states: 

*The  handwriting  is  on  the  walL  If  our 
industry  doesn't  gel  its  act  together  on  this 
issue,  the  regulators  will.  The  efforts  being 
made  today  may  not  be  enough  to  forestall 
regulation.  As  professionals.  BICSI  mem- 
bers should  be  aware  of  this  problem  and 
work  with  our  customers  to  help  them  re- 
solve their  problem." 

In  addition,  ihc  Telecommunications  In- 
dustry  Association  (TIA),  in  cooperation 
with  the  FCC,  is        


undertaking  a 
three-part  program 
to  help  with  the  in- 
lerfercnce  problem. 
The  first  part  of 
this  program  is  a 
public  education  ^^^^^^^^"^^^ 
effort  which  has  produced  a  brochure 
called  *'What  to  do  if  you  have  interference 
problems  on  your  telephone  from  radio, 
TV  stations  or  other  sources."  This  pam- 
phlet states  that  if  an  amateur  or  Citizens' 
Band  transmitter  is  causing  the  problem, 
the  operator  will  usually  be  pleased  to 
woilc  with  the  telephone  owner  to  solve  the 
problem.  However,  it  later  states  ihat  In  the 
case  of  radio  and  TV  stations,  the  operator 
may  not  be  required  to  help.  The  pamphlet 
goes  on  to  state  that  the  problem  is  then  the 
responsibility  of  the  telephone  owner  to 
solve. 

The  Station  Operator's  Obligation, 
or  Not? 

Unfortunately,  this  statement  is  not  di- 
rectly made  concerning  the  amateur  or  citi- 
zens' band  operator  as  well.  But  the  siiua- 


Be  concerned^  but  be  firm! 

The  problem  is  in  the 

telephone,  and  not 

the  transmitter!'' 


tion  is  the  same,  for  the  amateur  and  CB 
operator  are  not  required  to  take  steps  to 
eliminate  the  problem  for  the  telephone 
owner.  It  is  safe  to  say  that  most  operators 
will  make  an  effort  to  work  with  the  tele- 
phone owner,  but  assumption  of  any  liabili- 
ty should  not  be  undertaken  by  any  opera- 
tor 
The  second  part  of  this  program  is  to  es- 

tablish  ihe  prepara- 
tion of  an  RFI  im- 
munity specification 
for  telephone  tcrmi- 
oal  equipment.  This 
is  definitely  neces- 
sary in  order  to  pro- 
vide a  benchmark 
from  which  the  tele- 
phone industry  can 
gauge  its  compliance  with  the  problem. 

Finally,  the  third  stage  includes  a  liaison 
effort  among  standards  organizations  to 
share  what  is  known  about  RR  and  to  co- 
ordinate an  effort  to  mitigate  the  problems. 
There  is  a  definite  problem,  espcciaOy  in 
the  uii>an  and  suburban  area,  with  amateur 
transmitters  causing  interference  to  a  vari- 
ety of  devices*  TVl  and  HiFi  I  are  also 
problematical  in  many  locations.  Fortu- 
nately (in  most  cases,  and  unfortunately  in 
a  few  others),  cable  TV  has  contributed  to 
a  reduction  in  TVI  from  transmitters  oper- 
ating from  160  through  10  meters.  Unfortu- 
nately, some  of  the  cable  channels  faU  di- 
rectly within  amateur  VHF  bands,  and 
there  is  defmitely  a  problem  therein.  HiFi  I 
is  also  a  problem,  especially  when  the 
^^^^^^^^^^  owner  of  the  equip- 
ment has  spent  lots 
of  money  for  an 
item  that  has  little, 
or  no,  protection 
from  RFI. 
The  FCC  has 
^^^^^^  been  aware  of  these 
problems  for  many  years,  and,  if  pressed, 
will  take  the  side  of  the  radio  operator  But 
until  the  release  of  the  'Telephone  Interfer- 
ence Survey"  by  the  FCC,  there  has  been 
only  limited  public  awareness  of  the 
problems.  This  is  a  good  start!  Now  when 
an  irate  telephone  user  approaches  an  ama- 
teur radio  operator,  he/she  has  a  firm  basis 
on  which  to  base  the  reply.  Be  concerned, 
but  be  firm!  The  problem  is  in  the  tele- 
phone, and  not  the  transmitter!  Remember, 
over  one-third  of  the  problems  happened 
with  u-ansmicters  running  less  than  10  watts 
outi 

If  any  reader  wants  a  copy  of  the  survey, 
I  will  be  happy  to  provide  it.  Just  send 
$2.00  to  cover  copying  charges,  and  a  9"  x 
12"  SASE  with  sufftcient  postage  for  four 
ounces  to  the  Cailbook  address  for 
W5U0J, 


I 


DSF  fl  Filter 


What  is  DSP?  DSP  allows  the  "construction"  of 
various  filters  of  great  complexity  by  using 
computer  code,  mis  allows  u@  to  have  easy 
access  to  a  variety  of  filters,  each  perfectly 
optimized  for  whatever  mode  we  are  operating. 
The  DSP  II  has  been  designed  to  operate  in  10 
different  modes.  Four  ffFters  are  optimized  for 
reducing  inter! erence  to  SSB  phone  signals  from 
CW,  heterodynes  and  random  noise  inierf erence. 
Four  more  miers  operate  as  "brick-wair  CW 
bandpass  fihers.  The  remaining  two  filters  are 
designed  for  reliable  recovery  oT  RTTY  and  HF 
packet  radio  information  signals.  A  single  front 
pan@l  switch  selects  any  of  these  Hiters.  Easy 
hookup  to  rigs  speaker  jack. 

•  The  W9Gfi  DSPfS  ts  It^e  most  poputar  DSP  on  ihm  mMfkeJ  — 

12V  DC  Power  Supply $11.95 


Persoitaf  Autopatch 


Make  and  receive  phone  calls  from  your  mobile 
rig  or  handie-talkie  with  your  own  personal 
autopatch.  Connection  is  easy  —  just  hook-up  to 
the  mike  and  speaker  Jacks  on  your  base  station 
rig  and  plug  into  the  phone  line!  Complete  control 
Is  assured  through  touch -tone  access  codes  that 
you  set  and  change  at  will.  Long  distance  toll 
access  is  controiieo  by  special  code  that  you  set, 
preventing  fraudulent  usage,  All  programmabte 
codes  and  set-ups  are  stored  in  special  non- 
voiatlie  memory  immune  to  power  failures. 
Repealer  owners  use  the  S DP- 600  as  well  for 
reliable  and  solid  repeater  autopa!ches.  Power 
required  is  12  votts  DC  at  100  MA.  Experience 
the  freecfom  of  owning  your  own  autopatch,  on 
you  own  frequency,  to  use  when  and  as  you 
wish.  The  SDP-600  is  made  in  (he  USA  and 
carries  a  one  year  warranty, 

SDP-600  Personal  Aytopatch,  fully  wired S249-95 

SDPA 12  voit  powersupply  unit  ....,.„...,.,„„„.. $11. 95 


j^Com  Transceiver  Control 
Computer  Interface 


The  |-Com  Transceiver  Control  Computer 
Interface  \s  runctionally  identical  to  the  Kenwood 
1F-232C,  Icom  CT-17,  Yaesu  F1F'232C,  Ten-Tec 
305  and  Heath  computer  interfaces.  It  will  work 
with  all  radios  and  rig  control  software  which  use 
these  Interfaces, 

•  No  external  power  supply  Is  necessary.  The 
j»Com  TC  interlaces  require  very  llttte  power  for 
ope  ration.  This  power  is  obtained  directly  from 
the  computer  COMM  port 

•  All  electronics  are  enclosed  in  the  shielded 
DB-25  connector  hood* RFI  siisceptibilily  ar>d 
radiation  is  reduced. 

•  Fully  assembled  and  tested. 

•  Fylly  Hardware  and  Software  Cofnpatible. 
Worths  with  all  ng  controlled  software  — 
Free  shareware  disk  ir>cluded1 


RAMSEY  ELECTRONICS,  INC 

793  CANNING  PAftKWAY  VICTOR  NY  14S64 

'  ORDERS  CALL 

1-800^446-2295 

ORDERS  ONLY 

TeCH/ORDERflNFO  (716)924-45&0  FAX  (71 6)924^555 
TEOM£;  Salisiaction  gynranteed.  EuBFT^Jrn^  T&r  10  days    If  tM).t 

krasvd  return  ip  origtmil  iQtiti  fpt  nel^Lmd.  Add  34.9&  lor  shipping, 
I  arhd  in^urancd  For  for^iqn  artter^  add  :itfim  for  surf  arc 
mail  COD  (JJ.S  aniyf  add  55  DD.  Orders  tjnd*r  ^2Q  add  £3.00  N¥ 
<rrsid9ni£  ddd  7"^^  £^e<«  lai.  QO-dsy  parts  w«mnty  on  IcfI  part^  1^ 
year  parts  &  Ijjbor  warranty  ors  Hvireo  Liniti 


j*COM  *  793  CANNJNG  PKWY  ■  VtCTOR.  NY  145^ 


CIRCLE  55  OM  REfLD£fi  SERVICE  CAfID 
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73  Review 


Number  11  on  your  Feedback  card 


by  Gordon  msl  \VB6N0A 


Icom  America,  Inc. 

^380  116th  Ave.  NE 

Believue.  WA  98004 

IC-Z1A 

Price  class:  $715.00 


■com 


Dual-Band  HT 


It's  definitely  different! 


I 


com  America  calls  their  new  dual- 
bartd  IC-ZIA  hand-held  transcetver 

"the  next  generation."  Amateur  radto 
operators  taking  part  in  this  revfew  la- 
beled the  Z1A  as  "definitely  different" 
with  its  detachable  front  panel  that 
turns  into  a  tethered^  back-lit  remote 
operating  system.  And  everyone 
agreed  that  wearing  the  remote 
mike/control  panel  on  your  jacket  col- 
far  tumed  many  heads  at  local  ham- 
fests  and  ham  club  meetings. 

The  Icom  America  IC-Z1A  is  a 
$500+  dual -band  handheld  that  ts 
shipped  with  the  remote 
microphone/control  system,  including 
the  black  curly  cord.  In  other  words,  its 
most  unique  feature  is  not  something 
that  you'll  need  to  spend  some  extra 
bucks  on:  it's  all  ready  to  go,  trans- 
forming itself  into  a  regular  duaf-band 
handheld  with  a  front  face  that  clicks 
out  and  attaches  to  the  top  of  the  unit 
via  supplied  rubber  mike  cord.  The 
Z1A  is  also  shipped  with  a  battery 
pack  that  has  at^solutely  no  cells  on 
the  inside!  This  is  actually  a  feature: 
The  alkaline  battery  pack  that  comes 
with  this  set  accepts  tour  common  AA 
alkaline  cells  that  are  available  every- 
where. You  can  therefore  get  on  the 
air  with  your  new  unit  as  soon  as  you 
pop  in  the  four  ceils.  With  other 
transceivers,  it's  a  tew  hours'  wait  until 
the  rechargeables  come  up  to  speed 
before  you  can  begin  operating  your 
new  set. 


Step-yp  HTs  and  the  Z1 A  Difference 

The  Icom  Z1A  would  be  considered 
an  advanced-operaiing  radio  for  seasoned 

hams  who  have  outgrown  their  present  HT 
radio  system.  It  might  be  considered  similar 
to  the  following  step-up  HTs: 

Alinco  DJ-G5T 

Kenwood  TH-79A 

Standard  C528A 

YaesuFT-SIR 


Photo  A.  The  icom  Z1A  ran  ait  day  on  the  supplied  {jryceii 
battery  pack  holder. 


seconds,  with  seven  go^d-plated  pins 
picking  up  the  connection  points.  Just 
remember  where  you  stash  the  OPO 
500  remote  display  holder,  because 
this  is  the  key  feature  that  makes  this 
handheld  so  unique  in  this  price  cate- 
gory. And  keep  in  mind  that  the  re* 
mote  display  system  is  included  in  the 
original  price  of  the  unit,  unlike  the  op- 
tional remote  mikes  from  the  other 
manufacturers,  including  the  display 
microphone  from  Yaesu  that  is  sold 
separately. 

During  our  review,  we  learned  the 
pfogrammrng  techniques  with  the  con- 
trol head  fixed  right  on  the  unit.  This 
way  we  could  hold  the  equipment  with 
one  hand,  and  be  able  to  get  at  both 
the  dfsplay  control  head  as  well  as  the 
keypad  that  stays  on  the  body  of  the 


What  Icom  did  in  the  design  of  the  Z1 A 
was  to  take  the  remote  mike  capabilities  a 
few  steps  further  than  the  popular  Yaesu  MH- 
29A2B  display  microphone.  The  Icom  remote 
mike  is  acluelly  the  integral  display  and  con- 
trol head  that  fits  right  on  the  HT  itself,  and 
quickly  remotes  out  on  the  coiled  black  mike 
cord.  The  switchover  takes  less  than  five 


"During  the  design  prcM:;ess  of  this 
equipment^  there  was  consideration 
given  to  putting  the  entire  keypad  on 
the  back  side  of  the  remote  control 
head/  comments  Icom  America.  "But 
our  research  team  made  up  of  avid 
ham  operators  concluded  that  the  re- 
mote  control  head  with  its  curiy  cord 
did  not  need  the  keypad  on  the  back 
side,  because  this  woukj  lead  to  addi- 
tional unnecessary  weight  and  the 
possibility  of  accidentally  pushing  a 
wrong  button  while  talking  into  the  mi- 
crophone control  head."  And  we 
agree.  The  detachable  control  head 
features  a  large  LCD  display  that  is 
extremely  visible  at  all  angles,  al- 
phanumeric readouts,  up-and-down 
channel-changing  buttons,  and  a  cou- 
ple of  other  buttons  to  quickly  recall  and 
memorize  displayed  frequencies  in  either 
VFO  or  MEMO  mode.  The  built-in  speaker  on 
the  detachable  control  head  is  adjusted  via  a 
volume  push*button,  and  push-to-talk  plus  a 
nightlight  are  conveniently  located  where  you 
would  expect  them  to  be;  on  the  edge  of  the 
detachable  remote  head.  And  when  you  sr^p 
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HAM 


National  Talk  Radio  Show  With  Len  Winkler.  KB7I_PW 


"^J 


America's  Only 

Ham  Radio 
Siiow  On  Tlie 


Sundays 

6:00  pm  EST 


1 1 


Weekly  Co-Hosts,  John  Moore,  NJ7E  and  Ned  Steams,  AA7A 

Weekly  DX  Update  With  Lee  FInkel,  KY7M 

Tune  in  each  week  for  national  ham  radio  news,  FCC  news,  weekly  guests  from 
the  amateur  radio  community,  ham  trivia  contests,  prizes,  listener  call-in  and  more! 

Sponsored  in  part  by  75  Amateur  Radio  Today. 


^ 


Ham  Radio  &  More  Aff illiates 


AFI;  KNWA 

AZ:  KFNN 

CA:  KHSL 

CT^  WATR 

PL  WFFG 

FL  WlPC 

JL:  WKTA 

IL  weGz 

IL  WT]M 

IL:  WKEI 

IN:  WPOJ 

10:  WKEI 

Ki:  WMTA 

LA:  KGGM 


t6O0im 
1510  am 

1320  am 
1300  am 
1200  am 
1330  am 
iS70am 
UiOam 
1450  am 
1300  am 
1450  am 
I3d0am 
93  5tni 


SELL^ONUE 

PHOENJX 

CHICO 

HARTFORD 

MIAMI.  KEYS 

TAMPA,  ST  PEIE 

O-KGAGQ 

ALTON 

TA  VLOR  Vlt  L£/SP  RINGFI  ELD 

KEWANEE 

HUNTINGTON 

DAVENPORT 

CENTRAL  QTY 

MONROe 


MA:   WN^ 
MA: 

Mir     WIWKT 
MO.   WBGZ 
MO:   KSLQ 
MO:  KNWA 
NC:   WCRY 
NC:   WEEB 
NC     WSKY 
NE:    KICS 
HU:   KICA 
OH:   WIOI 


1340  am  NEW  BEDFOB&^ROVlDeCE 

BOSTON  CASLE  CHANNEL  38B 

1270  am  TRAVERSE  CITY/CADILLAC 

1570  am  ST  LOUIS 

1350  am  WASHINGTON 

leOCam  SPfUNGRELD 

1460  am  RAiEIGH 

9Mam  FAVETTEVILLE 

1230  am  GREEN\flLEySPAFTENBURfi 

1550  am  LINCOLN 

980  am  AMARJUO 

1010  am  CHAfiLESlOHMJKTINGTON/ 
NEW  BOSTON 


OK:    KADS 
OK:    KTMC 
OR;   kbnp 
PAr    WJMW 
SC;    WPCC 
WJMX 
WDAR 
IK:    WmS 
TX:    KIVY 
UT;    KTKK 
UT:    K26EM 

VT:    WSVe 
WA;   KRKO 

WVt  wvmH 


1240  am 

1400  am 

1410 

550  am 

1410  am 

970 

1350 

74Qam 

1290  am 

630  am 

CHANNEL 

1380  am 
i:^3m 


OKLAHOMA  CTTY 
WCAL ESTER 
PORTtANO 

SCRANTON/WILKES  BARRE 
CLINTON 

MYRTLE  BEACH/FLORENCE 
DARLINGTON 
KNOXVILLE 

CROCKET/PAODINGTON 
SALT  LAKE  CITY 
26TV      EMERY  COUNTY/ 

CASTELEDALE 
RUTLAND 
EVERETT/SEATTLE 

BLUEFlELOwBECKLEV 


Ham  Radio  &  More  is  also  available  on  Satellite! 
Spacenet  3,  Transponder  9,  6.8  Audio  for  Home  Dish  (Analog). 

Find  out  what  radio  station  airs  ''Ham  Radio  &  More"  in  your  local  area 

by  call  ing  the  originating  statfonn,  KFNN,  at  602-241-1510. 

For  sponsorship  Information  contact  Ron  Cohen  at  602-241-0482 


the  detachable  head  back  onto  the  body  of 
the  unit,  the  buttons  are  exactly  where  you 
would  want  them  to  be  if  you  weren't  running 
the  unit  off  of  the  coiled  cord. 


Turning  It  On  the  First  Time 

Before  turning  on  the  unit  for  the  first  time, 
we  double^hecked  that  we  put  in  the  atka- 
lin©  batteries  with  the  right  polarity,  slipped 
on  the  skinny,  flexible  dual-band  antenna, 
and  added  the  belt  dip  that  doubles  as  the 
heat  sink  during  prolonged  TX  contacts.  We 
atso  attached  the  hand  strap  that  I  always 
like  to  curl  around  my  little  finger  when  oper- 
ating the  set  tn  c^se  something  happens  and 
it  begins  a  downward  plunge  to 
the  deck.  ^~ 

We  tried  the  detachable  control 
panel,  and  it  slipped  on  and  off 
white  pushing  the  relea&e  buttons 
upward.  The  book  says  to  be 
sure  and  do  this  with  the  power 
turned  off,  but  during  our  test  we 
tried  it  with  the  power  on  and  ^~ 

there  were  no  adverse  results.  We  could 
even  do  it  in  the  dark,  aligning  the  connectors 
on  the  bottom  of  the  dummy  panel  end  of  the 
OPC-500  and  then  clicking  the  top  of  the 
panel  into  place. 

This  panel  wobbied  slightly  when  snapped 
into  place.  This  would  be  expected  since  it's 
a  plastic-to-plastic  fit  with  a  spring-release 
mechanism  on  the  outside  tabs.  We  would 
have  liked  to  see  some  sort  of  a  little  rubber 
O-ring  for  a  more  positive  and  tight  fit.  The 
slight  wobbie  on  the  front  panel  was  quite  ev- 
ident on  transmit  when  we  were  exchanging 
reports  w«th  other  stations.  SJnce  the  push-to- 
talk  is  on  the  detachable  part  of  the  control 
head  that  slightly  wobbles  on  the  unrt^  we 
heard  a  slight  grating  sound  on  TX. 

Bob  Gregg  AB6CH  came  up  with  the  rela- 
tively simple  cure  of  placing  a  thin  foam  pad 
between  the  two  connected  parts  that  gave 
us  just  enough  pressure 
to   keep   the   wobble 
down  to  no-wiggle,  and 
the  TX  problem  cured  it- 
self with  everything  on 
nice  and  tight. 

Power-on  is  a  small 
power  button  next  to  the 
speaker  on  the  remote 
paneL  The  button  has  a 
relatively  long  play, 
which  we  judged  to  be  a 
distinct  advantage.  Un- 
less you  realty  get  your 
finger  on  it  and  push  it 
all  the  way  down,  the 
unit  does  not  accidental- 
ly get  turned  on  or  off. 
This  Is  a  big  improve- 
ment over  other 
transceivers  we  have 
tested  that  accidentally 
gel  switched  on  or  off 
when  you  stick  them  in 
your  pocket.  You  must 
depress  this  power  but- 
ton all  the  way  in  before 


the  unit  beeps  and  turns  on. 

The  unit  powers  up  on  146  and  440  MHz 
like  all  "brain-dead"  mobile  and  hand-held  du- 
al-band transceivers  do,  It's  hard  to  believe 
that,  with  today's  radio  cloning  and  CPU- 
loadmg  technology,  all  manufacturer  dual- 
band  hand-held  and  mobile  units  have  noth- 
ing in  the  memory,  not  even  the  lop  20'  re- 
peater pairs  compiled  by  the  American  Radio 
Relay  League  as  the  most  common  channels 
throughout  the  country.  While  it's  good  for  all 
new  hams  to  learn  how  to  program  their 
handhetds  from  scratch,  a  few  p re-memo- 
rized frequencies  that  would  come  up  on  ini- 
tial turn-on  seems  absolutely  logical  to  me  so 


"A  quick  push  of  the  VOL  button 

at  the  top  of  the  remote  unit 
allows  you  to  adjust  the  volume 
of  each  band  from  the  top  knob 
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you  can  begin  hearing  some  activity  as 
you're  reading  over  the  manuaJ  and  begin- 
ning to  ieam  how  to  start  the  programming 
sequence. 

Can  you  imagine  buying  a  new  stereo  col- 
or television  and,  when  you  first  turn  it  on, 
finding  that  you  have  to  program  the  video 
frequencies  and  the  audio  frequencies  into 
each  and  every  channel  for  VHR  UHF.  and 
cabie?  I  know  this  sounds  ridicuious,  but  why 
not  have  a  handheld  that  powers  up  with  the 
nation's  most  common  repeater  frequencies 
In  memory,  and  even  a  few  out-of-band  na- 
tkmal  weather  frequencies,  too? 

The  unit  powers  up  in  the  VFO  mode, 
since  there  is  nothing  in  memory.  To  change 
3  frequency  or  to  activate  a  function,  you 
must  first  decide  whether  you  want  to  play  on 
VHF  or  UHF  as  the  main  band.  Push  the  little 
band  switch  and  watch  it  toggle  between 


Photo  E  Aiphanumerics  let  us  easily  identify  the  repeater  \\  e  dialed  up 


VHF  or  UHF  with  the  word  "main"  appearing 
above  the  band  that  you  have  selected. 

You  can  then  change  frequencies  by  turn- 
ing what  you  might  expect  to  be  the  volume 
control  on  the  top  of  either  the  VHF  or  the 
UHF  knobs,  or  pushing  the  up  or  down  but- 
tons, or  punching  in  frequencies  using  the 
keypad  on  the  bottom  body  of  the  HT  So 
where  is  the  volume  control?  It's  where  you 
would  expect  it  to  be.  on  the  top  of  each  one 
of  the  knobs,  A  quick  push  of  the  VOL  button 
at  the  top  of  the  remote  unit  allows  you  to  ad- 
Jus!  the  volume  of  each  band  from  the  top 
knob.  The  display  registers  between  zero 
and  16  as  you  adjust  the  volume.  When,  after 

a  few  seconds,  the  radio  sees  no 

further  volume  change^  the  top 
knobs  revert  back  to  their  chan- 
nel changing  function.  We  have 
seen  this  in  other  brands  of 
transceivers;  and  after  you  get 
used  to  the  procedure,  it  pre- 
sents no  problem.  But  when  you 
^^  first  start  using  the  unit,  you 

might  reach  for  the  top  knob  to  turn  up  or 
down  the  volume^  and  realize  you  have 
changed  VFO  frequencies  or  memory  chan- 
nels. Maybe  in  the  SET  mode  there  is  a  way 
of  permanently  setting  the  volume  to  the  top 
of  the  two  little  knobs  after  you  have  prese- 
lected the  VFO  Of  memory  modes.  But  then 
you  woutdnl  be  able  to  change  channels.  I'll 
do  some  more  thinking  on  this  subject  before 
I  decide  whether  I  can  get  used  to  this  ''fea- 
ture" that  many  hams  say  they  have  mas- 
tered in  no  time  at  allt  As  I  indicated  at  the 
beginning  of  the  article,  this  is  an  advanced- 
function  transceiver. 

Receiver:  Sensitive,  SeJecttve,  and  Pretty 
Immune 

After  a  few  days  of  running  the  unit  in  the 
VFO  mode,  and  the  relatively  simple  memory 
process,  we  wanted  some  first  impressions 

on  the  receiver  section.  Was 
it  sensitive?  Yes.  Was  it  se- 
lective? Yes.  Was  it  immune 
from  intermod  and  desense 
from  nearby  strong  stations 
off  frequency?  As  good  as 
the  rest.  When  compared  to 
other  hand-held  transceivers 
in  this  price  class,  the  Z1A 
possesses  almost  identical 
sensitivity,  selectivity,  audio 
output,  intermod  rejection, 
and  great  receiver  perfor- 
mance. While  we  did  per- 
form receiver  and  transmitter 
tests  on  an  IFR  service  mon- 
itor, we  felt  the  best  test  was 
to  take  the  unit  Into  a  down- 
town area  where  inexpen- 
sive handhelds  will  begin  to 
desense  and  break  squelch 
on  out-of'band  signals.  The 
Icom  Z1A  has  a  terrific  re- 
ceiver, and  in  the  downtown 
"intermod  alley/'  the  unit 
performed  exceptionally  well 
on  an  outstde  dual-band  an* 
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MFJ  Keyers 

More  hams  use  MFJ  keyers  than  all 
others  in  the  world!  Choose  the  one 
that's  right  for  you.  Write  or  call 
toll-free  800-647' 1800  far  more  info. 

MFJ-422C 

*I34« 

MFJ  Keyer/Hencker 
Paddle  Combo  is  die  world  k 
most  popular  keyer  because  it's  the  best  of  all  C  W 
worlds  "  a  compacl  MFJ  Keycr  that  fits  right  on 
the  Bencher  iambic  paddle!  Iambic  keying,  speed, 
weight,  lone,  volume  controls.  Automatic  or 
semi- automatic  bug  modes.  RF  proof. 
MFJ-422CX,  $79.95,  keyer  only, 

Deluxe  Keyer,  MFJ^DTC,  $6^S5,  gives 
you  easy  Qcccii^  from  pane f  speed,  weight, 
volume,  tone  controls,  all  keyer  modes,  dot-dash 
memories,  jam-ptoof  spacing,  sidetone.  speaket 

Econo  Keyer  MFJ -101 C  $4M5,  for  dual 
iambic  or  single  lever  paddies.  Sidetonc.  speaker* 
volume^  speed,  internal  weight  and  tone  contitib. 

Memory  Keyers 

Menu  Driven  --  so  easy'to-use  you 
don  7  need  an  instruction  manual! 

MFJ-t90 

MemdJriven  Memory 
Keyer™  in  a  compacl  package 
mounted  on  a  Bencher  iambic  paotiie. 
Store  192  characters  in  4  message  memories. 
Moi^e  trainer,  sidetone,  automatic  serial 
numberirg  plus  al  I  the  features  of  MFJ -492  except 
remote  control  jack  and  extra  memory. 
MFJ-490X,  $109-95,  keyer  only,  no  paddle, 

MFJ-492  ^_.,^___^ 

i©9M       ^fliSi 

MmuDrhm      ^5jip*^=^-^  "#" 
Memory  Kcyer"^      '^^:£i  ^  -. 

stores  192  character  in  4  battery  backed-up 
message  memories.  Expands  lo  SOOO  characters^ 
8  memories  with  MFJ-SO,  $14.95.  Automatic, 
semi-automatic  bug  or  handkey  modes,  reverse 
dot/dash  paddles,  select  iambic  A  or  B  or 
n  on -iambic  modes.  Morse  trainer,  automatic  serial 
numbering,  sidetone.  volume  and  speed  panel 
controls,  remote  control  jack,  plus  more. 
MFJ-492  Remote  ContwK  MFJ  78,  $19.95, 

Super  MenuDriven  Memory  Keyer^ 
MFJ-493^  $139»95,  is  the  worid^s  most 
sophisticated  memory  keyer.  Stores  32^000 
characters!  Plug  in  AT  keyboard  and  it  turns  into 
full  featured  CW  keyboard.  Serial  port  lets  your 
computer  control  your  keyer,  compose,  edit, 
display,  save  messages  and  record  your 
iTammissions.  FCC  Exam  Simulator,  QSO 
Stmulaior.  Word  Recognition  Trainer,  remote 
control  jack,  p!us  al!  the  features  of  MFJ-492, 
Mhi-m  Remote  Control,  MFJ-79,  $19.95. 

CW  Keyboard 

MFJ^51  A    ,,.    ■ ---  


«'r  iWU.1  air  111  4 


■^1  zz  **■ 


Stand  alone  CW  Keyboard  includes  AT  lype 
keyboard,  200  character  type-ahead  bulfcr.  two  100 
character  nonvtilalilc  message  memories,  more, 

MFJ-451X,  $79,95,  keyboard  iniertace  only, 

MFJ  Iambic  Paddles 

MFJ-564 

MFJ  Deluxe  |- 

lambic  Paddle  features    , 
full  range  of  adjustments  in  tension  and  contact 
spacing,  self-adjutiiing  nylon  and  steel  needle 
bearings,  contact  points  that  almost  never  need 
cleaning,  precision  machined  frame  and  non- 
skid  feet  on  heavy  chname  base.  For  all  keyers. 


MFJ  5SB 

Trmtsceiver 


MFJ-9420 


work 


Take  this  tiny  MFJ  2WM^tcT  SSB  Travel 
Rcuiio"''  with  you  and  enjoy  DXing  and 
ragcbewing  wherever  you  go. 

It's  the  smallest  rig  of  its  kind!  A  complete 
station  —  MFJ -9420,  micro|rfione,  power  supply 
and  antenna  —  fits  easily  in  your  brief-case! 

12  powerful  warts  give  you  enough  power  to 
work  the  world  -  even  with  a  makeshift  antenna 
—  but  needs  only  a  lightweight  power  supply. 

Potent  RF  speech  processing  focus  all  your 
power  into  a  clear  highly-intelHgible  signal  that 
even  DX  will  notice. 

Yoo  get  high  performance  superhet  receiver, 
razor  sharp  crystal  filter,  sensitivity  down  to 
noise,  smooth  vernier  drive  VFO,  one  wait  of 
audio,  speaker,  real  S-Mcter,  mgged  transmitter, 
14. 1 50-14.350  MHz  coverage  and  low  current 
drain.  Tiny  2V2x6V2x6  inches. 

Plug-in  this  MFJ^  15  module,  $39.95,  and 
operate  CW.  14,000-14.  iOO  MHz.  Has  semi 
break -in,  sideione,  key  jack,  CW/SSB  switch. 

Speciai  offer,  match  in e  microphone  an^ 
MFJ-9420  SSB  Travel  Radio'"*,  MFJ-942(JX, 
$239.95.  Microphone  only:  MFJ -290,  $29J^5. 

MFJ  CW  TrahsceiM^ 

MFJ-9020 
(20  Meters) 

Put  some/«n  back  mto 
QRP-DXCC  with  5  watts! 

Youll  be  amazed  at  how  easy  it  is  to  work 
the  world.  Countries  youVe  worked  in  the  past 
become  fair  gajiie  once  again. 

These  MFJ  CW  rigs  are  real  radios  with  all 
the  high-performance  features  you  expect  from 
expensive  multi-band  transceivers.  You  get  a 
hot  superhcl  recei^  er  sharp  CW  crystal  filter, 
smooth  VFO,  RIT,  AGC.  built-in  speaker, 
side  tone,  adjustable  full/semi  QSK. 

Modeh  for  40,  30, 20,  17  and  15  Meters  CW 
band,  SI 89,95  each.  Please  specify  band. 

Plug-in  options:  MFJ-412,  $39.95.  Curtis 
keyer,  MFJ -726,  S29.9S.  narrow  audio  tiller. 

Portable  Accessimes 


MFJ-97 1 

§0995 


Antenna  Tuner,  MFJ^971,  $89.95.  Tunes 
coax,  balanced  lines,  random  wirc^  1 .8-30  MHz, 
Crvss-Needie  SVVRA\'attmeter  with  two  ranges. 

Batter%/AC  Power  Pack,  MFJ -41 14, 
$69,95,  Uses  Ni-cad,  regular  or  alkaline  D  cells 
or  1 1 0  VAC.  Charges  Ni-cads.  No  batteries. 

AC  Power  Supply,  MFJ-4110,  $39.95,  Travel 
light  and  leave  the  heavy  hardware  at  home.  1 10 
VAC  power  supply  delivers  13.B  VDC,  2  amps 
fom  rugged  wall  adapler  and  regulator  module. 

Antenna*  $34.95.  Lightweight  easy-lo- 
carrv  single  band  folded  di poles  for  MFJ  rigs 
and  others.  Specify  40.  30.  20,  17.  15  Meters. 


Free  MFJ  Catalog 

Write  or  call  toll-free  . . .  800-647-1800 


Code  Practice  Oscillator 

Dduse  MFJ  Cade      ^^^k  MFj-55  7 

Practice  Oscillator  has     ^^^^Hb^  ^  *24^^ 

adjustable  Morse  key 

and  oscillator-speaker  unit 

mounted  on  a  heavy  steel  base  so  it 

stays  putTone,  volume  controls.  Earphone  jack. 

For  HO  VAC  Kcver  operation  ase  MFJ- 13 12B,  $1295, 
for  MFJ^22Cy46ia407C/49(V492;  MFJ-]  315,  S14,95, 
forMFJ^93;  MFi-1305.  S1195.  forMFJ-SS?. 
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Handbook 

A  super  hands-on  book  with  huttdreds 
of  useful  ideas  to  make  mobiling  great! 

MFJ-33  See  how  easy  it 
^■Mfts    IS  to  have  a 
""^      ham  shack  in 
your  car  with  this  idea 

filled  Mobile  Handbook* 

For  the  beginning 
mobiler,  Dave  Ingram 
K4TWJ  shows  you  how 
to  set  up  a  super  mobile 
installation!  For  the  experienced,  K4TWJ 
includes  hundreds  of  useful  ideas  for  mobiling 
on  HF,  VHR  10  meters  and  FM,  QRP  and  legal 
limit  mobiling,  mobile  antennas  and  mobile  CW. 
K4T\VJ  shows  you  how  to  DX  on  the  road, 
make  antennas,  reduce  ignition  noise  and  RF!- 

More  ham  radio  books 

The  Packet  Radio  Operators  Handbook 

by  Buck  Rogers  K4ABT.  How  to  build  and  use 
packet  stations.  Nodes,  Rose  switches,  9600 
baud  stations,  trunks,  backbones,  networks, 
BBSs,  interfaces.  MFJ -303 6,  SI 2.95. 

Packet  Radio  is  Made  Easy  by  Buck 

Rogers  K4ABT.  Makes  packet  easy!  How  to  set 
up,  digipeating,  mailbox,  more.  MFJ-32,  $9.95. 

Easy-Up  Antennas  by  W3FQJ,  Gives  you 
inexpensive,  easy  to  build  antennas  for  virtually 
every  SWL  or  ham  need.  MFJ  38,  $16.95. 

Troubleshooting  Antennas  and  Feedlines 
by  WITF  How  to  iroubleshoot  and  gel  your 
antenna  system  performing.  MFJ'330l,  $12.95, 

73  Dipole  and  Long-Wire  Antennas'. 

8  chapters,  7  appendices.  MFJ-3302,  $12.95. 
73  Venkal^  Beams  and  Triangle  Antennas* 

All  built  and  tcsicd  by  W3FQJ,  MFJ-3303,  $1Z95. 
Oscar  Saieiiite  Revue  by  K4TWJ.  How  to  set 
up  a  satellite  stMion.  Quick  Stan  guide,  tmcking  data 
and  equipment  review  included.  MFJ-31,  $7.95. 

The  Shortwave  IJstener'^i  Guide  for 
Apartment/Condo  Dwellers  by  W3FQJ.  Key  to 
mdoor^V^Ung  and  DXing.  MFJ-36,  $9.95. 

QuickStudy  ^  iJceme  Guides.  When  you  take 

written  exam,  correct  answers  jump  out  at  you  using 
MFJs  new  QidckStiddv'^  conccpi.  Each  license  class. 
$7.95  each,  l^o  Code  Tech,  SI 4.95. 

Golden  Classics  of  Yesteryear  by  K4TWJ. 
Remember  your  first  rig  with  this  fun  filled 
golden  age  book.  MFJ-30.  $9,95. 

The  Fox  Hunt  Adventure  by  Dave  Casler 
KEOOG.  Enjoy  mystery  and  adventure  as  you 
follow  a  young  group  using  ham  radio  to  crack 
open  a  ring  of  drug  dealers.  MFJ-3 101,  $7.95. 

The  Wonderful  World  of  Ham  Radio:  An 
Introduction  for  Young  People  by  Richard 
Skolnik  KB4LCS.  MFJ'35,  $7,95 

Ham  Radio  Communications  Circuit 
Files  by  W3FQJ.  61  bipolar  transistor,  FET  and 
linear  integrated  circuits.  MFJ-37,  $9.95. 

Solid  State  QRP  PraJeciSK  52  QRP  projects 
in  8  chapters-  MFJ.3502,  $12.95. 

FET  Princqttes,  Experiments  and  Projects-. 
Practical  FET  circuit  design,  MFJ-3504,  $16.95, 

*  ReprinLi;  of  older  cin:sjiics  by  Ed  Noll  W3FQJ 

Authors:  Let  us  see  ynur  manuscripts 

New^est  Dealer/OrderfCatalog:  800-647-1890 

Technical  Help:  mO-647-TECH  (8324) 
•  1  year  uncondrtifo^a/ guarantee  •  30  day  money  back 
guarantee  (less  s^)  on  orders  from  MFJ  •  fn&ecalafog 

" MFJ  ENTERPRISES,  INC. 

Box  494,  Miss.  State,  MS  39762 
(601 )  323  586^;  8-4:30  CST.  Mon-FTi 
FAX:  (601 )  323-6551 ;  udd  s/h 

MFJ .  - ,  makiftg  quality  affordable 

Ptios  Add  tpedfi^uoQi  %^^iBci  to  doa^  Q  1995  HU  tMerpnsa.  tnc 


CIRCLE  Bfi  ON  READEH  SERVICE  CARD 


tenna,  wHh  Utile  sign  of  receiver  wipeoul  from 
the  saturation  of  incoming  radio  signals  on  a 
Friday  afternoon.  We  also  found  that  the  ex- 
tremely small  speaker  that  Is  part  of  the  de- 
tachable head  did  an  amazing  job  of  giving 
us  great  audio  wfien  the  unit  is  worn  joined 
together  on  the  belt.  And  when  you  detach 
the  control  head  and  nin  the  unit  ^^^ 
from  your  jacket  coOar,  you  have 
audio  to  spareT 

On  transmit,  the  unit  ran  reia* 
tively  cool  on  our  aikaljne  battery 
pack.  When  putting  on  a  higher 
voltage  rechargeable  battery 
pack,  or  running  the  unit  at  13.5 
volts  DC  from  the  optional  power 
cordt  we  saw  up  to  6  watts  of  power  outpul 
on  high  power,  a  half  a  watt  on  low  power, 
and  15  milliwatts  on  extremely  low  power 
which  did  an  amazing  job  with  working  near- 
by repeaters.  The  unit  automatically  powers 
down  to  this  extremefy  low  power  15  milli- 
watts when  the  set  detects  low  recharge- 
ables  or  low  alkaline  batteries.  ThJs  function 
can  be  turned  on  or  off  in  the  SET  mcKie, 

When  operating  through  repeaters^  we  di- 
aled up  subaudible  tone,  and  found  the  usual 
33  CTCSS  available  and  built  in.  Just  about 
gone  are  the  days  in  which  you  need  to  buy 
and  install  a  separate  tone  encoder.  Howev- 
er, we  were  disappointed  not  to  see  a  built-in 
tone  decode  module  as  part  of  this  package. 
Tone  decode  requires  you  to  order  the  S50 
UT-93  tone  squelch  unit  that  also 
gives  you  some  pocket  beep  and 
page  alert  functions  that  only  about 
one  percent  of  hams  in  the  United 
States  ever  use.  However,  most 
hams  who  operate  CTCSS  would 
certainly  enjoy  full  decode  capabili- 
ties in  order  to  run  with  other  units 
using  the  same  tone  on  a  simplex 
basis  for  quieter  operation.  The  UT- 
93  slips  under  the  battery  compart- 
nnent  tray  after  you  have  carefully  re- 
moved six  screws  and  separated  the 
front  and  rear  paneis  as  described  in 
the  instruction  manual.  If  you're  not 
into  dissection  ^  let  a  pal  who  does 
this  every  day  give  it  a  try.  It  just 
plugs  in,  and  you  wonder  why  the 
factory  didn't  already  plug  it  in  and 
charge  you  a  few  bucks  more  for  the 
entire  package,  anyway. 

We  liked  the  auto-repeater  lunc- 
tioht  where  the  unit  in  VFO  automati- 
cally selects  600  kHz  down  or  up.  or 
5  MHz  down  or  up.  as  you  go 
through  the  tiand.  You  can  turn  this 
on  or  off  in  the  SET  mode  when  you 
first  program  your  handheld.  And  if 
you're  looking  for  repeater  activity, 
just  hit  the  scan  button,  and  away  it 
goes  until  it  locks  onto  an  active  fre- 
quency, 

Memories 

The  transceiver  has  46  memory 
channels »  plus  3  pairs  of  scan-edge 
channels  on  each  band  for  storage 
of  often-used  frequencies.  Each 


memory  channel  can  hold  operating  receive 
frequency,  duplex  up  or  down  or  simplex, 
subaudible  tone  encode,  scan-skip  or  scan- 
hold,  and  best  of  all,  memory  channel 
names.  It  lakes  a  few  minutes  of  book  read- 
ing (and  we  did  like  the  all-English  instruclkm 
manual)  lo  learn  how  to  select  the  letters  or 


"These  functions  are  cherished 
by  savvy  repeater  control  ops  who 
regularly  control  their  repeaters  on 
UHF  using  a  multifunction  handheld. 


n 


numbers  for  the  memory  name  ID.  Once  you 
get  rolling  with  the  operation,  rt  takes  about 
30  seconds  to  name  each  channel.  If  there  is 
nothing  for  a  name  on  a  memorized  channel, 
it  comes  up  as  -NON  AME." 

And  like  all  dual-band  handholds,  you 
have  a  call  channel,  five  different  types  of 
scanning^  memory  scanning  and  individual 
memory  skip,  scan  resume  times,  priority 
watch,  and  quick  swaps  of  memory  channels 
to  VFO.  These  functions  are  cherished  by 
savvy  repeater  control  ops  who  regularly 
control  their  repeaters  on  UHF  using  a  multi- 
function handheld.  If  you're  not  into  this  type 
of  operation,  it's  nice  to  know  the  unit  has  the 
capabilities,  and  the  Z1 A  does. 

And  it  has  a  clock.  After  one  week.  It  lost 


Photo  C.  You  can  see  where  the  head  detaches  from  the  ZiA 
body. 


only  20  seconds.  We  did  discover  that  the 
dock  is  powered  by  an  internal  rechargeable 
lithium  battery  when  the  main  battery  pack  is 
detached  or  exhausted.  If  you  donl  have  a 
fresh  battery  in  your  unit,  the  clock  goes 
whacko  after  about  a  week,  and  you'll  need 
to  reset  it  after  the  built-in  internal  recharge- 
.  able  lithium  battery  comes  up  to 

speed  We  were  worried  that  the 
clock  might  affect  what  was 
stored  in  memory,  but  it  appears 
that  this  is  not  a  problem.  The 
memory  stays  put.  even  with  the 
regular  battery  pack  out  of  the 

unit. 

Part  of  the  clock  circuit  is  a 
timer  unit  that  can  turn  your  set  on  and^  bet- 
ter yet,  turn  it  off  automatically  if  you  forget 
and  leave  It  on.  You  can  preset  the  automatic 
off  function  at  60  minutes,  40  minutes,  or  20 
minutes. 

If  you  make  a  lot  of  autopatch  calls,  there 
is  a  six-memory  DTMF  storage  for  up  to  30 
digits  in  each  slot. 

Ooing  DTMF  with  Memory 

To  transmit  a  DTMF  code,  first  select  the 
memonzed  channel,  dial  up  the  DTMF  mem- 
ory number-sequence  you  want  to  send  out, 
push  PTT  once  to  exit  the  DTMF  memory 
mode,  and  then  push  PTT  at  the  same  time 
as  the  MONl  button  to  transmit  the  selected 
DTMF  code.  And  when  you're  first  setting  up 

this  mode,  make  sure  your  repeater 

will  accept  the  speed  of  the  outgoing 
DTMF  number  string;  If  for  some 
reason  the  repeater  doesn't  react 
fast  enough,  you  can  choose  any 
one  of  four  DTMF  speeds  to  coin- 
cide with  your  system.  A  SET  mode 
speed  selection  allows  for  a  100 
millisecond-,  200  millisecond-,  300 
millisecond-  ,  and  very  slow  500  mil- 
iisecond'Sending  of  the  characters. 
It  goes  from  five  characters  per  sec- 
ond all  the  way  down  to  one  charac- 
ter per  second. 

Another  feature  we  discovered 
with  the  Icom  Z1 A  was  cross-band 
full-duplex  and  cross-band  repeat 
capabilities.  This  allows  you  to  listen 
on  one  band  and  transmit  on  anoth- 
er—either manually  or  automatically. 
And  while  this  is  relatively  common 
in  most  handhelds,  I  must  mention 
that  this  mode  should  not  be  en- 
gaged when  in  high  power.  For  unat* 
tended  cross-band  repeater  mode,  a 
long-winded  operator  could  actually 
cause  the  handheld  to  bum  up  if  it  is 
running  on  an  external  13.5-vott 
power  source.  Your  handheld  is  not 
intended  to  be  a  repeater;  so  use 
the  cross-band  dupiex  and  cross- 
t>and  repeat  only  in  low  power. 

And  speaking  of  low  power,  it's 
nice  lo  know  how  much  battery  Hfe 
you  have  left  after  you  have  been 
operating  for  a  few  minutes  or  hours 
on  the  air.  You  enable  a  battery  volt- 
age indication  by  first  pushing 
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FUNCTION*  and  then  BAIT  to  indicate 
voltage  from  4,5  volls  to  15,5  volts  with 
1/2-volt  incremenis.  This  is  a  great  way  to 
spot  an  alkaline  pack  beginning  to  die  out, 
and  also  a  great  way  to  double-check  that 
a  rechargeable  pack  doesnl  have  a  bad 
celt.  With  alkaline  packs^  you'll  see  the 
battery  voltage  slowly  begin  to  decay  as 
the  tottery  pack  delivers  power*  However, 
with  rechargeable  batteries,  the  battery 
voltage  indicator  does  not  tell  you  how 
much  life  you  have  left.  Thrs  is  because 
rechargeables  go  until  the  very  end,  hold- 
ing their  own.  and  then  drop  within  one 
minute  from  a  normal  state  to  "DOA."  So 
plan  to  use  the  battery  voltage  indtcatof 
when  running  from  an  external  voltage 
source,  or  running  your  set  on  alkalrnes  in 
that  four-ceM  alkaline  hofder  that  comes 
as  part  of  the  original  package. 

SET  Mode  Features 

We  found  some  interesting  features  in 
the  SET  mode  that  reaily  went  along  well 
with  the  detachable  control  head  setup. 
One  nice  selection  was  the  LCD  contrast 
as  well  as  lighting  selection.  When  you 
run  the  remote  head  on  your  collar,  it's 
helpful  to  have  just  the  right  amount  of 
back  lighting,  as  well  as  the  right  t^e  of 
contrast  on  the  LCD's  display.  We  were 
extremely  impressed  with  the  LCD  display 
because  it  could  be  seen  at  all  angles. 
Some  LCDs  on  other  handhelds  tend  to 
negate  the  capability  of  seeing  tt  when 
looking  down  on  the  display.  On  the  Z1A, 
you  could  look  at  it  from  any  angle  and 
see  it  dearly. 

The  SET  mode  alao  allowed  us  to  lock 
out  the  keypad  that  stays  as  part  of  the  tx>dy 
when  wom  on  your  belt.  We  then  discovered 
that  there  indeed  was  a  way  to  set  the  vol- 
ume switch  that  holds  on  the  top  knob.  In 
fact,  in  the  SET  mode  the  volume  switch  can 
hold,  push  for  volume,  and  then  aulomatical- 
ly  cycle  back  in  a  S-second  audio  mode. 
There  were  several  other  things  that  you 
could  change  when  it  came  to  CPU  behavior 
in  the  SET  mode,  but  what  we  were  most  in- 
terested in  was  how  usable  was  the  remote 
head  when  worn  on  a 
jacket  or  on  a  shirt 
lapeL  Very  usable. 
thanks  to  the  layout  of 
the  buttons. 

We  liked  the  fact 
that  you  could  go  be- 
tween VFO  and  memo- 
ry mode  without  having 
to  take  the  unit  off  your 
belt  It  was  also  nice  to 
be  abJe  to  see  the  LCD 
memory  channel  dis- 
play just  by  taking  a 
glance  at  it  over  your 
shoulder  Plenty  of  au- 
dio, and  great-sound- 
ing transmit  on  the  de- 
tachable head. 

■^How  about  putting 
the  antenna  on  the  re- 


Photo  D.  The  head  detaches  by  moving  th&  refaase 
buttons  up. 


mote  detachable  head?*  comments  Roy 
Stephens  AC6CQ,  one  of  our  evaluators  of 
the  Icom  Z1  A.  Interesting  idea,  similar  to  that 
of  Motorola  equipment  that  public  safety  offi- 
cars  wear  with  the  antenna  at  a  much  betler 
spot  than  at  belt  leveL  Icom  indrcates  it  might 
consider  this  for  new  equipment  coming  up 
over  the  next  few  years,  but  for  this  set  the 
antenna  drcuit  is  on  the  body  of  the  unit  and 
not  the  head.  But  they  did  mdicate  that  sim- 
ple antenna  adapters  are  available  that  plug 


Photo  E  Gold  contacts  on  the  detachabfe  head  make  for  a  good,  solid  contact 


into  the  BNC  jack  and  dtp  to  a  helmet  or 
basebafi  cap,  and  with  one  additional  tiny 
wire  (coaxial),  you  have  the  same  effect. 
They  also  point  out  that  jacks  are  avail- 
able on  the  top  of  the  unit  for  convention- 
al speaker/microphone  assemblies  when 
you  run  the  unit  with  the  detachable  con- 
trol head  still  on  the  t>ody. 

We  judged  the  contents  of  the  instnjc- 
lion  manual  to  be  of  exceptional  quality. 
Written  in  polished  English,  with  all  as- 
pects of  the  Z1A  wall-documented,  it  in- 
cludes a  functionality  diagram  of  the  but- 
ton-pushing process,  as  well  as  a  small 
abridged  cheat-sheet  tfiat  you  carry  wrth 
you  in  case  you  need  to  do  something 
that  you  forgot  a  few  days  earlier. 

We  were  surprised  to  hear  this  unit 
does  not  clone.  Too  bad — it's  time-con- 
suming to  duplicate  all  of  the  memory 
channel  information  and  alphanumerics 
from  one  unit  to  another  without  the 
cloning  feature.  Icom  says  cloning  is  in 
tf^  future,  but  not  with  the  Z1  A. 

Conclusions 

Is  the  Z1A  for  beginners?  Certainly 
so — and  as  you  grow  into  the  radio, 
you  can  begin  to  use  many  of  the  ad- 
vanced features  that  are  detailed  well  in 
the  manual.  But  if  you  have  already  mas- 
tered your  present  dual-band  handheld, 
and  youYe  looking  for  more  in  the  control 
head/mike,  this  has  got  it!  It's  also  quite  a 
potent  conversation  piece  when  people 
spot  the  body  of  the  unit  on  your  belt,  and 
the  control  head/mike  up  on  your  shoul- 
der with  tenifiC'Sounding  receive  audio. 
The  unit  also  tunes  out-of-band  fre- 
quencies, including  aeronautical,  and  this 
we  come  to  expect  with  any  good  dual-band 
handheld  in  this  price  range.  We  ran  it  for 
several  weeks  on  a  fresh  set  of  alkaline 
cells,  and  the  unique  battery-saver  circuit 
that  cuts  current  down  to  as  low  as  32 
milliamps  gave  us  plenty  of  time  on  the 
pack  before  we  needed  to  substitute  fresh 
ceils. 

We  think  Icom  has  another  versatile 
advanced-feature  handheld  that  is  great  for 

both  beginners  as  well 
as  those  operators 
wanting  the  ultimate  du- 
al-band HT,  The  focus 
groups  who  helped 
shape  Ihis  new  unit 
electronically  did  an  ex- 
cellent jobn  and  Icom 
America  always  wel- 
comes suggestions  on 
what  they  can  do  next 
to  top  some  exciting 
products  that  Ihey  are 
presently  marketing. 
Don't  forget  the  foam 
rubber  behind  the  con- 
trol  head  to  quiet  the 
rattle,  and  you'N  be  all 
set  with  one  unique  du- 
al-band«  detachable- 
head  handheld. 


W 
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Number  \2  an  your  Feedback  card 


by  Gary  Sargent  KE8W0 


Hewlett  Packard  Company 

Dtfect  Marketing  Organization 

Box  58059  Mail  Stop  51 1-L 

Santa  Clara,  CA  95051-6059 

Phone:  (800)-752-0900 

Price  Class:  HP  20(MJ<  S549  {w/1MB  RAM)) 

S699  (W/2MB  RAM) 


Hewlett  Packard 

200LX  Palmtop  Computer 

What,  another  computer?  Try  this  one  on  for  size. 


There  are  far  more  computer 
manufacturers  than  Heinz 
has  varieties!  Since  they  are  all 
pretty  much  Ihe  same,  why  in  the 
world  is  one  being  reviewed  in 
these  pages?  The  Hewlett 
Packard  200LX  is  unique  and 
has  sigmficanl  features  that  will 
interest  the  amateur  radio  com- 
munity. 

Smaller  IS  Better! 

The  key  to  the  value  of  the  HP 
200LX  IS  its  size  and  its  built*in 
programs.  Like  HTs,  camcorders, 
cellular  phones,  and  other  elec- 
tronic gizmos,  think  of  how  usefuf 
your  HI  would  be  if  it  were  still 
the  size  of  a  Heathkit  lunchbox  2 
meter  rig.  Not  very.  A  pocket- 
sized  device  provides  utUity  and 
convenience  that  magnifies  its  otHer  features. 

So  it  is  with  the  HP  200LX.  The  200LX  is  a 
PC  XT  compatible  computer  that  fits  in  your 
shirt  pocket!  Imagine  a  full-featured  PC  that  is 
6.3"  X  3.4"  X  1*  and  weighs  a  mere  11  ounces. 
Add  this  extremely  small  size  to  its  extensive 
collection  of  t>ui[t-in  programs  and  you  have  a 
very  useful  devjce. 

Big  on  Features 

The  200LX  is  an  IBM  PC/XT-compatlble 
computer  operating  at  8  MHz,  a  DOS-based 
machine  ttiat  is  not  intended  to  mn  Windows 
and  associated  RAM-  and  CPU-intensive  pro- 
grams. By  modern  standards,  an  XT  computer 
will  not  knock  your  socks  off,  but  its  compuling 
performance  is  entirely  sufficient  for  the  unit's 
built-in  programs  and  the  tasks  for  which  ifs 
designed. 

The  200LX  features  a  fullt  albeit  small,  key- 
board with  the  (amiliar  QWERTY  layout.  The 
82  keys  include  ten  function  keys,  eight  dedi- 
cated appTication  keys,  inverted 'T  cursor  con- 
trol keys  and  a  numeric  keypad.  The  keys 
have  a  good  feel  and  are  very  much  tike  a  cal- 
culator, which  makes  sense  since  HPs  cafcu- 
latof  division  designed  and  manufactures  the 
200LX.  The  keytJoard  is  quite  small  and  does 
not  lend  itself  to  typing-intensive  activities.  If 
your  hands  and  fingers  are  of  average  dexteri- 
ty, you  will  have  no  problem  with  the  keyboard 
for  light  to  moderate  use.  You  should  try  the 
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Photo  A.  The  usefulness  of  the  Hewlett  Packard  200LX  is  greatly 
enhanced  by  it^s  being  pocket-sized. 


unit  before  buying,  to  insure  you  can  live  with 
the  keyboard.  I  managed  to  write  this  review 
on  the  200LX  using  its  built-in  Memo  Editor 
program. 

The  display  is  a  CGA-compalible  LCD  that 
measures  atwut  2  t>y  5  inches.  Graphics  reso- 
lution is  640  by  200  pixels  This  small  a  display 
could  make  for  very  small  characters,  but  the 
200LX  features  three  character  sizes  which 
compare  welf  with  those  in  today's  typical 
notebook  computers.  The  display  is  not  backlit 
so  good  ambient  fighting  is  required  to  make  it 
readable. 

The  200LX  comes  in  two  models:  with  on© 
or  with  two  megabytes  of  HAM,  The  model  re- 
viewed here  is  one  megabyte.  The  system 
RAM  is  battery-backed-up  static  ram.  Memory 
contents  are  preserved  when  power  is  turned 
oH.  In  fact,  when  the  unit  is  turned  on,  the  pro- 
gram in  use  when  the  power  was  turned  off 
continues  from  exactly  where  it  left  off.  No  re- 
boot required, 

A  serial  port  is  provided  on  the  side  of  the 
200LX.  requiring  a  ten-pin  connector  and  cable 
to  access.  It  then  becomes  a  PC-compatible 
serial  port  operating  at  all  standard  baud  rates 
up  to  115.000.  It  can  be  used  to  control 
modems,  TNCs,  HP  rigs,  etc. 

An  industry  standard  PCMCIA  type  II  inter- 
face slot  is  provided  for  expanding  the  unit  with 
more  memory,  a  modem,  or  other  device* 
Memory  cards  of  40  or  more  megabytes  may 


be  used  to  provide  additional  us- 
er program  and  data  storage. 
Memory  plugged  into  this  slot 
appears  as  the  system's  ''A"  disk 
drive. 

The  200LX  operates  from  just 
two  AA  batteries  that  provide  a 
typical  four  weeks  of  use  be- 
tween battery  changes.  An  addi- 
tional coin  cell  provides  memofy 
backup  protection  while  chang- 
ing the  main  batteries.  NiCd 
cells  may  be  used,  and  the 
200LX  even  includes  NiCd 
charge  control  circuitry. 

Loads  of  BuTlt-in  Software 

The  HP  200LX  includes  a 
number  of  top-quality  programs. 
All  programs  use  a  Windows- 
like  drop-down  menu  motif  that 
provides  easy  control  and  use. 

The  following  are  the  major  programs: 
'Appointment  Book: 

Week-at-a-gfance,  mooth-at-a-glance,  and  six- 
month  calendar; 
Daily  schedule  with  appoinfiment  alamos; 
Daily,  weekly,  monthly,  and  yearly  repealfng 

events  and  appointments; 
To-do  list  with  automatic  carry-over  of  pasi  due 
items. 

•  Pocket  Quicken: 

Enter  and  edit  transactions  in  checking,  sav- 
ings, credit  card,  and  cash  accounts; 
Review  account  balances  and  register; 
Reconcile  accounts; 
Create  and  print  financial  reports; 
Share  data  with  desktop  versions  of  Quicken. 

•  Lotus  123  v.2.4: 

Worksheets  up  to  256  cdumns  by  8,192  rows; 

Graphics: 

Database  commands; 

Macro  creation  and  execution; 

@  functions  from  @ABS  to  ©YEAR. 

•  Phone  Book: 

Alphabetical  list  of  names  and  numbers; 
Contact  information  cards; 
Search  and  son  on  any  field. 

•  Memo  Editon 

Text  entry  and  edUing  including  block 
cut/copy/paste,  search  and  replace,  bold, 
and  underline; 

ASCII  file  fomnat  for  reading  and  editing; 


OutJiner  with  pfomote  and  demote  fea- 
tures. 

•  HP  Financial  Catcutaton 
Gefieral  and  technical  math  functions; 
Tlme-value-^of- money  functions; 
HP  Solve  equation^writing  capability 

plus  equatjon  plotting; 
Cun^ency  and  unit  conversions; 
Algebfaic  or  RPN  data  entry; 
Cash  flow  analysis  (IRR,  NPV)  and 

siatistjcs  functions,  both  with  plotting 

capability. 
« Database: 

Create  and  modify  database  tempTales; 
Add,  detete,  and  edit  records; 
Search  and  sort  by  field  or  text 

•  Worfd  Ttme  and  Stopwatch: 
Local  and  world  time  for  over  450 

cities; 
World  map  customer  city  tist; 
Timer  and  stopwatch. 

•  Data  Communications: 
Transfer  messages  or  files  via  modem 

Of  connection  to  the  seria*  port; 
VT-100.  ANSI,  and  TTY  temiinai  emulation; 
Kermit,  ASCII  text,  and  X/Y/Z  modem  file 

tr^sfer  capability; 
File  capture  capability  saves  data  from  termi- 

na]  session. 

Afl  programs  are  included  in  the  on-board 
three  megabytes  of  ROM.  Programs  are 
launched  by  pressing  one  or  two  keys  as- 
signed to  the  program.  Just  press  the  Lotus 
123  key  and  there  it  is.  This  makes  it  very 
simple  to  jump  from  program  to  program 
.  .  .  you  don't  even  have  to  end  a  program 
before  gotng  to  another.  For  exampfe,  you 
can  be  in  the  middle  of  the  data  communi- 
cations program  and  a  packet  QSO,  and 
you  want  to  use  the  database  program  to 
check  your  log.  Simpty  press  the  two-but- 
ton sequence  to  launch  the  database  pro- 
gram. When  finished,  the  terminaf  program 
continues  exactly  from  where  you  left  off* 

Some  Ham  Uses 

The  Database  program  can  be  used  to 
develop  a  logbook  database  quickly  to 
track  all  your  contacts.  The  database  can 
be  searched  or  sorted  by  date/time,  call, 
name,  state,  or  country,  or  any  user-de- 
fir>ed  fields  you  decide  to  enter  on  your  log* 
bODlc  The  200LK  can  be  kx^ated  in  a  small 
spot  in  your  operating  position,  not  domi* 
nating  the  area  like  a  desktop  or  even  a 
notebook  PC  would.  I  have  a  database  that 
contains  frequency  location,  description, 
and  channel  numbers  for  all  the  memory 
channels  in  my  Vaesu  FT-411,  PRO-43, 
PRO-2006,  and  TS'440  radios  .  ,  ,  a  total 
of  750  memories  locations* 

The  200LX  can  control  your  HF  rig  via  a 
DOS-based  program  available  for  aJ)  of  the 
popular  rigs  that  sport  a  computer  connec- 
tion. Additional  rig  features,  like  custom 
scanning,  additional  memory  channels,  and 
automatic  freqtiency  logging  are  provided. 
You  will  appredate  the  fact  that  the  200LX 
is  relatively  quiet  ,  .  .  it  generates  little 
RFL 

T?ie  200LX  works  nicely  as  a  computer 


So 


Photo  B.  The  200LX  can  contfof  your  HF  rig  via  a  DOS-based 

program  available  for  all  of  tf)e  popular  ng$  that  spofi  a  com- 
puter  connection. 

connected  to  a  TNC  as  part  of  a  packet  sta- 
tion. The  built  in  communications  program  pro- 
vides good  capabilities  for  this  function.  For 
the  ultimate  shlrt-pooket  packet,  combine  a 
200LJC  with  your  favorfte  micro-HT  and  a  small 
TNC  (like  the  cigarette-box-stzed  PacGomm 
Pico  Packet).  A  complete  packet  station  that 
fits  in  three  pocketsi 
The  built-fn  appointment  and  to-do  ttst  man- 


ager are  useful  to  track  contact  sched- 
ules, nets,  and  othef  activities.  The  ap- 
pointment function  includes  an  audible 
alarm  that  will  sound  even 
If  you  are  In  another  program.  Each 
appointment  may  include  an  audible 
alarm  to  alert  you  to  a  user-specified 
number  of  minutes  ahead  of  time.  For 
example,  you  can  set  an  appointment  to 
sound  and  remind  you  of  the 
swap  net.  The  200LX  will  sound  the 
alarm  at  the  appointed  day  and  time 
whether  it  Is  off  or  on  or  whatever  pro- 
gram it  happens  to  be  rLmning  at  that 
time. 

The  Woridtime  application  allows  you 
to  easily  look  up  hundreds  of  cities 
around  the  world.  Each  city  contains 
present  local  time,  latitude,  longitude, 
phone  prefix,  and  location  on  the  world 
map.  An  available  program  converts  the 
map  into  a  dynamic  map  of  the  worid 
with  the  sunrise  and  sunset  areas  dis- 
played. 


.  .  Ifi  This  Thing  Worth  $500? 

You  have  to  answer  that  for  yourself.  The  HP 
200LX  is  a  very  well  made  and  useful  pocket 
computer  It's  second  to  none  on 
the  market  in  fuifilling  the  intended  business 
and  persona]  schedule  and  activities  manage- 
ment roles,  arid  the  200LX  offers  these  features 
In  a  sfze  that  will  appeal  to  many  hams. 
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P-3000  Digital  RF  Power/V.S.W.R.  Indicator 
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Features 


□ 
□ 

□ 


In  use  around  the  world 
1.8 -30MHz,  15W-3kW 
Remote  coupfer 
Accurate,  peak  reading 
Bright  numeric  displays 

□  Autoranging  bargraph 

□  Made  in  the  as  A 


An  Available  Meter  With  A  High  V.S.W.R.  Relay 

The  P-3000  gives  you  peak  reading  power  up  to  3kW,  It 
continuously  monitors  your  V.S.W.R.  and  opens  a  relay 
contact  when  you  go  above  3.0:1.  Plus,  you  never  have  to 
make  an  adjustment.  The  P-3000's  microprocessor  does  it  for 
you!  Nothing  could  be  simpler.  Shouldn't  you  be  protecting 
your  station  with  a  P-3000? 

The  P-3000  is  available  from  stock 

to  four  weeks  at  $299.  Includes 

cables.  Two  year  warranty. 

Order  yours  today! 


Available  from  AES.  Henry  Radb  &  ARW 
Sm  th&  feview  on  pag0  40  of  JO/94  CQI 

9310  Llttl©  Mountain  Rd,.  Kirtland  Hills,  OH  44060 
phor>e  216.974.1961  •  tax  216.974  9506 

800.423.7252 
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Numbef  13  on  your  Feedback  card 


ftv  Miehaet  Geier  KBIUM 


Teeny  Talkie! 

Standard  redefines  "small." 


Standard  Radio  Corporation 

RO.  Box  48480 

Miles,  1160714 

(312)763-0081 

"WBander  C50SA  DuaKfoand  HT 

Price  class:  $345.00 


Do  you  beHeve  in  tove  at  first  sight?  I  do. 
and  I  always  have.  H I  ever  were  in  doubt 
my  first  look  at  the  new  Standard  C508A 
made  me  believe  again.  OK,  I  admit  it.  I'm  a 
pushover  for  tiny  electronic  gadgets.  When 
Standard  released  the  ultra-small,  single- 
band  CI 08 A  last  year,  my  interest  was  defi- 
nitely piqued.  But.  when  I  saw  this  even 
smaller,  dual-tjand  HT  at  Dayton,  1  was  abso- 
lutely floored,  a  feat  not  easily  acoKnplished 
with  this  slightly  jaded  reviewei.  This  radio 
isn't  just  somewhat  smaller  than  other 
walkies;  It's  In  a  whole  new  size  class.  I  knew 
I  just  had  to  have  one  right  away,  and  out 
came  the  ol'  credit  card.  Although  hundreds 
of  the  rigs  were  sold  at  the  hamfest,  I  was 
Jucky  enough  to  get  one  of  the  last  ones 
there. 

You  Gotta  Be  Kidding 

At  about  2-1/4*  x  3-1/3"  x  r.  this  incredibly 
tiny  dual-bander  looks  like  a  shrunken,  well- 
made  mockup  of  a  walkie,  right  down  to  its 
scaled-down  rubber  duckie.  Surely  it  can't  be 
a  real  radio!  As  soon  as  I  handled  it.  though.  I 
knew  it  was,  indeed,  a  reaJ  HT-  The  fit  and  fin- 
ish are  as  fine  as  on  any  rig  made,  and  the 
overall  feel  is  solid,  despite  the  total  weight  of 
about  5-1/2  ounces,  including  battenesf 

OK,  so  it's  a  real  rig.  But  what  can  it  do? 
How  about  both  2  meters  and  440?  How 
about  CTCSS  encode  and  decode?  How 
about  60  memories,  two  cajl  channels,  and 
multiple  VFOs?  Happy  yet?  There's  lots 
more,  including  band  and  memory  scanning, 
menu  operation,  and  very  extended  receive 
capabilities,  with  an  AM  detector  for  the  air- 
craft barxJ! 

The  Basfcs 

The  radio  looks  like  most  other  HTs,  only 
smaller.  It  has  the  usual  rubberized  PTT  and 
lamp  buttons  on  the  left  side,  along  with  a 
function"  button  which  is  used  with  the  other 
controls  to  set  various  parameters.  The  LCD 
is  decent  sized  for  such  a  small  radio,  and 
shows  your  operating  frequency,  memory 
channel  number,  offset  direction,  S-meter, 
tone  status,  and  other  things.  It's  well  laid  out 
and  easy  to  read.  The  lamp  button  lights  it  up 
well  with  two  green  LEDs,  which  stay  on  as 


long  as  you  keep  operating  the  controls  and 
then  go  out  a  few  seconds  later  If  you  want, 
you  can  lock  them  on. 

On  top  are  the  antenna  connector,  mike 
and  earphone  jacks,  and  the  dial  knob.  In 
keeping  with  the  excellent  weatherproofing  of 
the  case,  there's  a  rubber  cover  over  the 
jacks,  and  it  stays  attached  when  you  flip  it 
up,  so  you  can  t  lose  It.  AJso,  the  rubber  from 
the  PTT  button  extends  up  to  the  antenna 
jack.  The  antenna  jack  is  not  the  usual  BNC 
type,  though,  fnstead,  it's  a  screw-on  SMA 
jack  of  the  same  kind  used  on  some  hand- 
held cellular  phones.  It's  much  smaller  than  a 
BNC,  and  the  rubber  of  the  antenna  mates  di- 
rectly to  the  case  s  rubber,  keeping  water  out 
much  better  than  could  be  achieved  with  a 
BNC.  Don't  be  disheartened,  tfiough,  be- 
cause an  SMA-to-BNC  adapter  can  be  had  at 
ladio  dealers  for  a  couple  of  bucks,  allowing 
you  to  connect  any  kind  of  antenna  you  want. 
I  got  my  adapter  for  $3.00  at  one  of  those 
"bins  and  bins  of  connectors"  dealers  at  Day- 
ton, and  several  folks  mentioned  that  you  can 
get  them  at  Radio  Shack,  although  I  don't 
know  the  catalog  number. 

Below  the  LCD  are  trve  buttons,  and  there 
are  two  more  below  them,  with  the  speaker 
and  mike  at  the  bottom.  On  the  right  side  of 
the  radio  is  a  targe  volume  control.  Where's 
the  squelch  control?  There  isn't  one!  The 
squelch  is  preset  to  be  fairly  sensitive,  and  it 
works  well,  opening  on  weak  signals  but  stay- 
ing closed  on  noise.  If,  though,  you're  in  a 
high-noise  environment  and  need  a  tighter 
squelch,  you  can  set  it  from  the  menu  to  any 
one  of  five  higher  settings,  cued  to  the  S-me- 
ter  reading.  I  havenl  had  to  do  it,  and  I  don't 
miss  the  squelch  control,  which  often  gets  ac- 
cidentally misadjusted  on  my  other  HT. 

The  batteries  go  in  the  back,  under  a  slid- 
ing cover  To  prevent  the  cover's  coming  off, 
there's  a  nifty  locK  on  the  bottom  of  the  radio 
which  clicks  solidly  closed. 

Of  course,  the  basic  point  of  this  thing  Is  its 
size.  With  its  approximate  dimensions  of  a 
pocket  pager,  you  can't  help  but  take  the  ra- 
dio with  you  wherever  you  go.  With  this  re- 
markable feat  of  miniaturization,  something 
had  to  give,  and  something  did:  the  transmit 
output  power  The  rtg  puts  out  280  mW  on 


tjoth  bands.  Admittedly.  Ws  not  much  com- 
pared to  the  2.5  to  3  watts  you  get  from  big- 
ger HTs.  Can  you  really  do  anything  with  2BQ 
mW?  Surprisingly,  you  really  can!  In  addition 
to  the  obvious  hamfest  and  short-range  sim- 
plex applications,  I  was  able  to  work  four  or 
Five  repeaters  in  Dayton,  and  several  at  a 
(riend  s  house  in  Indiana,  on  the  way  home. 
And  I  donl  just  mean  I  could  key  them  up;  I 
CQu\6  really  communicate  through  ttiem.  usu- 
ally with  full-quieting  signal  reports.  Not  bad 
for  such  low  power. 

The  great  part  about  the  low-power  opera- 
tion Is  its  easy  battery  requirement.  Although 
an  optional  NiCd  pack  and  charger  are  avail- 
able, the  rig  isn't  supplied  with  them,  and  you 
donH  need  Ihem.  Probably  the  best  aspect  of 
(his  rig.  aside  from  its  dimensions,  is  that  it 
operates  from  two  alkaline  AA  cells.  Never 
again  do  you  have  to  wonder  whether  you 
charged  your  pack,  or  worry  about  buying  ex- 
pensive, new  packs  every  couple  of  years. 
Just  stick  two  AAs  in  and  go!  If  you  really 
want  rechargeables.  you  can  use  the  Ray-O- 
Vac  "Renewal'  alkalines.  Tve  had  little  luck 
using  them  in  most  high-current  applications, 
but  they  work  great  in  this  HT,  thanks  to  its 
low  280-mA  transmit  cun'ent  draw. 

What  It  Does 

This  little  gem  does  a  great  deaf!  Receive 
frequency  coverage  is  quite  wide,  from 
100-200  MHz,  300-400  MHz.  400-619  MHz 
and  700  to  almost  1 ,000  MHz  {cellular  locked 
out  of  course).  Transmii  is  limited  to  the  ham 
bands,  but  can  be  extended  for  MARS  and 
CAP.  In  actual  use,  the  radio  doesn't  quite 
reach  all  the  frequencies  it  can  display^  Al- 
though it  wil!  let  you  tun©  those  wide  frequen* 
cy  bands,  the  PLL  tends  to  unlock  at  the  ex- 
treme edges  ol  the  bands,  which  is  not  at  all 
unreasonable,  given  how  huge  the  frequency 
spans  are.  As  with  many  HTs,  the  display 
blinks  when  the  PLL  is  out  of  range.  The  putD- 
lished  specs  are  from  100-180.  340-400.  and 
400-^80  (they  don*t  mention  the  800-MHz 
coverage),  and  my  radio  stays  in  kx;k  within 
those  segments  and  then  some.  Actually,  I 
wish  it  wouldn't  tune  to  the  unlocked  frequen- 
cies, because  that  slows  band  scanning  way 
down  as  the  rig  enters  into  unreachable  terri- 


42  73  Amateur  Radio  Today  •  August  1 995 


tory  and  halts  as  it  tries  1o  lock  up.  Oh  well.  I 
guess  thaf  s  what  the  programmabfe  scan 
linriEts  are  for 

The  HT  offers  a  VFO  for  each  frequency 
span  (4  total)  and  two  **caH"  memories,  one 
each  for  2  meters  and  440,  along  wfth  60 
memories  each  of  which  can  be  tuned  like  a 
VFO.  The  usual  interna]  lilhium  battery  backs 
them  up.  Unlike  most  dual-banders,  this  one 
lets  yOLf  freely  mix  frequency  bands  from 
memory  to  memory.  So,  you're  not  limited  to 
dividing  the  memories  into,  say,  30  per  band. 
That's  great  if  you  live  where  most  of  the 
nearby  machines  are  on  one  band.  Ifs  also 
grea!  for  scanning,  because  you  can  scan  fre- 
quencies from  different  bands  in  any  order 
you  like.  The  scan  options  are  extensive,  by 
the  way.  In  addition  to  the  usual  band  and 
memory  scans,  this  radio  lets  you  scan  by 
blocks  of  10  memories,  by  marked  memories, 
or  by  programmed  frequency  limits.  Amazing* 
ly,  ft  lets  you  enter  10  sets  of  limrts.  That  way, 
you  can  scan  the  public  service  bands  when 
you  feel  like  it.  and  then  scan  the  ham  bands 
later  on  without  having  to  re-enter  anything. 
If  s  pretty  nice. 

As  I  mentioned.  CTCSS  encode  and  de- 
code are  mcJuded.  The  usual  39  tones  are 
supported,  and  the  radio  will  scan  through 
them  for  you,  fooking  for  a  tone  being  trans- 
mitted by  a  repeater.  As  with  most  rigs,  you 
can  set  up  to  transmit  tone,  or  both  transmit 
and  receive  wnth  il  There's  also  a  1  JSO-Hz 
tone  burst  function,  in  case  yoij  go  to  Europe 
I  and  want  to  key  up.  (Don't  forget  to  get  that 
reciprocal  license  first!) 

Each  memory  can  hold  separate  transmit 
and  receive  frequencies,  and  they  can  even 
be  on  different  bands!  Yup,  you  can  work 
crossband  with  this  thing.  It  doesn  t  appear  to 
do  full  duplex,  but  I've  never  found  a  use  for 
that  anyway.  In  addition  to  the  separate  fre* 
quencies,  you  can  also  set  different  offsets  in- 
to each  memory,  making  the  programming  of 
odd-split  repeaters  easy. 

Selectable  automatic  power-off  and  battery 
saver  times  can  be  set  from  the  menu.  Also,  a 
handy  programmable  key  feature  lets  you  pirt 
one  of  the  SET  mode  functions  into  an  easily 
accessible  keypress  so  you  don't  have  to 
scroll  through  the  menus  to  get  at  it. 

What  It  Ooesn^t  Do 

While  offering  most  of  the  modem  ameni- 
ties, this  HT  is  a  little  different  in  some  ways. 
The  radio  comes  with  the  antenna,  a  belt  clip, 
a  hand  strap,  and  the  manual.  That  s  it.  Natu- 
rally, there's  no  wall  charger  because  there's 
no  NiCd  pack.  At  first,  I  was  puzzled  by  the 
inclusion  of  the  belt  clip.  After  all.  who  would 
possibly  want  to  put  such  a  tiny  radio  on  a 
belt?  After  trying  to  carry  the  rig  in  my  shirt 
pocket,  though.  I  realized  the  wisdom  of 
adding  the  belt  clip.  This  tNng  is  so  smail  and 
light  that  it  will  easily  go  flying  out  of  your 
pocket  if  you  bend  over.  1  attached  the  clip 
and  solved  the  problem. 

Some  features  offered  on  many  HTs  are 
not  present  The  biggest  omission  is  DTMF 
capability.  I  don't  miss  the  DTMF  paging  stuff, 
since  nobody  uses  tt  anyway.  But.  ihere's  no 


way  to  send  DTMF  tones,  so  you  can't  use 

the  radio  for  autopatching.  I  thought  about 
that  before  buying  the  rig,  but  then  I  asked 
myself  when  I  last  actually  used  a  patch,  and 
I  couldn't  even  remember.  Although  au- 
topalch  can  be  handy,  I  think  it  is  used  mostly 
by  new  hams  until  the  thrill  wears  off.  I  sup- 
pose you  could  play  the  tones  from  a  pocket 
dialer  into  the  mike,  but  I  haven't  tried  it. 

There's  no  provision  for  direct  DC  input. 
No,  you  can't  plug  in  car  power  and  get  five 
watts  out  of  this  thing!  The  rig  is  made  lo  op- 
erate on  no  more  than  3.5  volts,  and  higher 
voltages  will  damage  it.  With  the  transmitter's 
low  current  drain,  it  really  is  silly  to  try  to  oper- 
ate on  anything  other  than  batteries.  Also, 
there's  no  "low  power"  setting.  With  a  maxi- 
mum 280-mW  output,  who  needs  it? 

Many  dual-banders  can  Jisten  to  two  fre- 
quencies at  once.  Not  this  one.  According  to 
the  block  diagram  (the  unit  comes  with  no 
schematic),  both  the  VHP  and  UHF  receiver 
sections  share  the  same  IF  and  detector  cir- 
cuits, being  separate  only  in  the  front  ends 
through  the  first  mixers.  Oh  well,  who  really 
needs  dual  reception  anyway?  I've  used  it 
now  and  then,  but  c^n  certainly  live  without  it 
Unfortunatefy,  there's  also  no  priority  watch, 
and  thaf s  a  shame,  because  it  would  have 
helped  make  up  for  the  lack  of  dual  reception. 
Its  strictly  a  software  function,  and  could  have 
been  included  at  no  extra  cost. 

There's  no  low-battery  indication  of  any 
kind  on  the  display.  IVe  yet  to  actually  run  a 
set  of  batteries  all  the  way  down  (t)^  so  I  donl 
know  what  happens  when  you  do.  Also, 
there's  no  automatic  repeater  offset,  and 
stepping  through  the  menus  to  select  the  off* 
set  direction  is  a  pain.  I  set  up  my  pro- 
grammable key  for  this  function,  makmg  it 
easy  as  pie. 

On  the  Air 

Using  the  radio  is  much  easier  than  I  ex- 
pected it  to  be.  The  menu  operation  is  Faidy 
straightforward,  and  1  was  able  to  figure  out 
how  to  put  a  few  repeaters  and  their  offsets 
and  CTCSS  tones  rnto  memory  without  even 
looking  at  the  book.  I'm  an  old  hand,  though; 
less  experienced  users  will  probably  have  to 
read  the  manual 

The  receiver  is  quite  good.  Alttioygh  the 
sensitivity  spec  rs  not  quite  as  hot  as  on  my 
bigger  HT,  I  canl  really  tell  much  difference 
on  weak  signals,  as  long  as  I  use  the  bfg  HTs 
antenna  on  both  radios.  With  the  included 
mini-antenna,  though,  sensitivity  in  the 
VHP  public  service  band  drops  off  quite  a  bit, 
although  it's  almost  as  good  as  the  bigger 
one  in  the  ham  bands.  For  its  size,  the 
diminutive  duckie  is  darned  decent.  Adjacent- 
channel  receiver  selectivity  is  about  average; 
I've  seen  em  tighter  and  I've  seen  'em  looser. 
The  literature  claims  exceptional  intermod 
rejection,  but  I  have  no  way  to  lest  that,  as  I 
live  in  the  country,  far  from  interference 
sources.  As  far  as  birdies  are  concerned, 
I  haven't  found  any.  although  I  admit  I  havenl 
scanned  every  frequency  on  this  very  wide- 
band thing.  The  scan  speed  is  pretty  fast, 
but  the  memory  scan  is  a  bit  slower.  Still. 


it's  on  a  par  with  most  HTs, 

The  transmit  audio  is  among  the  best  IV© 
ever  heard.  I  got  several  unsolicited  com- 
ments on  how  great  the  HT  sounded.  Receive 
audio  is  another  story.  The  rig  onty  puts  out 
100  mW  at  10%  distortion,  and  it  really 
shows,  especially  with  the  necessarily  small 
speaker.  At  anything  more  than  very  moder- 
ate volume  levels,  the  sound  clips  and  dis> 
torts  quite  a  bit  Wisely,  Though,  the  designers 
let  you  turn  it  up  anyway.  Even  with  all  the 
clipping,  it  s  quite  intelligible,  if  nol  pleasant, 
and  the  extra  volume  really  helps  outside.  In 
the  car,  you'll  fiave  to  hold  it  up  to  your  ear  or 
use  a  speaker- mike. 

What  1  Liked 

This  tiny  HT  does  just  about  everything 
people  actually  use,  and  then  some.  It's 
small,  ifs  cute,  and  it's  fun.  Ifs  well  made,  it 
perfomis  very  nicely,  and  it  runs  on  two  AA 
cells.  The  wfde  receiver  coverage  is  great. 

What  I  Didn't  Like 

The  LCD  window  is  convex  and  high;  it's 
gonna  get  scratched  rf  you're  not  careful.  Al- 
so, its  shape  makes  it  act  like  a  lens,  causing 
overhead  room  lighting  to  glare  from  it,  ob- 
scuring the  display.  Although  the  display  can 
be  viewed  at  any  angle  in  ambient  light,  you 
have  to  look  at  it  from  above  when  you  use 
the  backlight  or  it  washes  out. 

As  I  mentioned,  you  can't  send  DTMF. 
Some  keypadless  rigs  let  you  do  it  by  pro- 
gramming the  numbers  into  memory  first;  that 
would  have  been  nice.  I  guess  there  just 
wasn't  room  for  the  DTMF  chip. 

Although  the  menu  operation  is  not  hard  to 
remember,  a  wallet-sized  cheat  sheet  would 
still  be  hartdy.  But,  it  wouJd  have  to  be  better 
prepared  than  the  manuaJ.  which  is  written  in 
"Jenglish"  and  contains  phrases  such  as  "at 
initial  state,  this  function  Is  set  My  key"  and 
"the  Frequency  Lock  is  stored  after  done  the 
All  reset  or  VFO  reset."  The  Big  Three  appear 
to  have  learned  to  use  native  English  speak- 
ers to  edit  their  manuals,  and  t  hope  Standard 
catches  on  soon,  I  also  hope  they  start  indud* 
ing  a  full  schematic.  We're  hams^  not  just  con* 
sumers,  and  we  want  to  know  what's  inside. 

Conclusion 

This  tiny  radio  continues  Standard  s  long 
tradition  of  making  tiny  electronics.  Back  in 
the  '60s,  they  made  the  Micronic  Ruby  series 
of  ultra-smail  Af^  pocket  radios  (if  anybody 
has  one  he  or  she  will  part  with,  please  con- 
^ct  me;  Tve  been  looking  for  one  since  1  was 
a  kidf),  and  now  they're  doing  the  same  thing 
with  HTs, 

I  love  this  thingi  In  fact,  Tm  so  fend  of  it  that 
It  makes  my  girlfriend  jealous.  With  its  low 
output  power  and  lack  of  DTMR  it  is  clearly 
not  intended  to  be  your  primary  rig.  But.  if  you 
can  live  with  those  limitations,  you  will  have  d 
ball  with  this  radio,  assuming  you  like  your 
toys  tiny,  as  I  do.  ffs  especially  nice  for  ham- 
fests  and  travel;  you  won't  leave  i!  home.  The 
C508A  is  an  awesome  feat  of  engineering, 
and,  being  the  least  expensive  dual-bander 
around;  It's  a  bargain,  too^ 
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A  Simple  Precision 
Voltage  Standard 

A  tool  for  the  serious  builder's  workbench 


'     by  Marion  D.  Kitchens  K4GOK 


Siandards  are  an  important  part  of  any 
serious  electronic  builder's  workbench, 
necessary  for  checking  and  verifying  pur- 
chased equipment,  and  absolutely  critical 


for  setting  up  and  caiibraiing  a  builder ^s 
new  creations.  A  known,  precision  voltage 
reference  is  perhaps  one  of  ihe  most  impor- 
tant standards  needed,  since  checking  and 


Phoio  A.  The  contpteted  unit. 


Photo  B.  Contpofttnts  and  connector  moimimg. 


calibrating  the  output  of  test  ecjuipment  de- 
pends on  known,  accurate  references.  Al- 
most ever>'one  has  a  digital  multimeter  ca- 
pable of  at  least  three-place  decimal  read- 
ings, and  some  with  four-place  readings. 
Bui  how  do  yon  know  if  those  readings  are 
accurate?  Many  make  the  mistake  of  be- 
lieving thai  just  because  an  instrument 
reads  all  those  digits  they  are  accurate  to 
that  degree.  Accurately  known  voltage 
sources  are  important  in  setting  up  digital- 
to-analog,  and  anak)g-io-digital  conveners. 
Digital  ammeters  can  be  calibrated  or 
checked  with  easy-to-find  suq>lu!;  precision 
resistors  (to  at  least  the  1*^  accuracy  level), 
if  you  have  a  known  voltage  reference  like 
the  one  described  here.  The  stability  of 
voltage  sources  in  your  operating  equip- 
luenl  can  be  measured  by  comparison  to  a 
stable,  known  reference.  The  precis khi 
voltage  reference  described  here  is  de- 
signed to  assist  the  serious  builder  in  re- 
solving the  above  problems  with  an  easy- 
to-build  and  -use  voltage  standard.  A  PCB 
layout  is  provided,  including  a  built-in  110 
VAC  power  supply  for  those  builders  who 
desire  to  make  their  ov\  n.  FAR  Circuits  of- 
fers hoards  to  make  building  easy  (see 
Parts  List).  .All  parts  are  available  from 
sources  such  as  Radio  Shack,  except  for  ihe 
AD586  chip,  which  is  available  from 
Newark  Electronics  and  Allied  Electronics. 
There  are  no  tricky  adjustments  or  fussy 
components.  The  circuit  is  a  hassle- free 
voltage  standard.  All  components  are 
Tiiounied  directly  on  the  PCB,  making  for  a 
integral  unit  that  is  easy  to  assemble  and 
motini  in  an  enclosure.  This  reference  stan- 
dard provides  a  basic  precision  of  two  parts 
out  of  5.000,  or  about  0.04%. 

Tht  Circuit 

The  circuit  is  based  on  the  Analog  De- 
vices AD586  integrated  circuit.  Except  for 
a  power  source,  this  IC  has  everything 
needed  built  directly  into  the  chip,  with 
ia^er-trimmed  resistors  ^^fine-tuning*'  the 
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oidiwf  lo  5.000  ±  0.002  volij*. 
Internal  lemperaiurc-compen- 
sating  resyisiors  are  also  biser- 
trimmed  ai  manuTacture  to 
maintain  Ihe  precisian  output 
over  a  range  of  0  to  70"^  C  (M 
grade  device),  welf  wkhin  any 
normal  use  a  builder  might  en- 
counier.  If  you  have  access  !o 
a  higher  precision  voltage 
source,  there  are  provisions 
for  further  fine  adJuNiinent  of 
the  output  voliage^if  you 
need  more  precision!  The  pro- 
ject described  here  can  be  op- 
erated frcmi  110  VAC  or  from 
a  simple  1  \)-  to  25-voU  source, 
such  as  an  auto  battery  under 
the  operating  table,  or  for 
portable  operating  from  two  9- 
volt  trajisiiitor  batteries  in  se- 
ries. Current  drain  from  the 
batter>'  is  about  15  mA.  with 
most  of  that  for  the  LED  "on" 
indicator,  thus  offering  long 
portable  use  on  the  9- volt  bat- 
teries. Fimciionally,  the  pro- 
ject consists  of  a  [>ower  supply 
and  the  AD586  chip.  This  is  a 
very  simple  circuit  with  excel- 
lent performance.  Figure  1 
shows  the  complete  schematic 
of  this  precision  voltage  stan- 
dard. 


Pholo  C  Switch  mounting  and  wiring. 


Phoio  D.  Switch,  LED,  and  binding  posts  onf&U  side  of  boards 


Construction 

Construction  of  this  simple  project  is 
very  straightforward  when  using  the  PCB, 
shown  in  Figure  2,  The  PCB  layout  is 
showTi  from  the  foil  side.  Don't  ^^ 

forget  to  reverse  it  if  using  the 
Tech  200  or  similar  techniqiie. 
The  circuit  is  simple  enough 
that  perf  board  and  poinl-to- 
point  wiring  is  a  practical  alter- 
native to  the  PCB  construction. 
Placement  of  the  components  ^^ 

is  shown  in  Figure  3.  The  pho* 
tos  show  the  PCB  construction,  and  the 
mounting  of  the  board  inside  the  enclosure. 
A  Radio  Shack  enclosure  (#270-233)  will 
house  the  compleied  board.  Note  that  the 
on-off  switch  and  the  output  posts  are 
mounted  from  the  foil  side  of  the  PCB  and 
connections  are  made  via  short  pieces  of 
solid  wire.  The  LED  is  also  mounted  from 
the  foil  side  of  the  board.  The  entire  assem- 
bly is  then  mounted  to  the  cover  of  ihe  en- 
closure. The  110- VAC  input  and  the  exter- 
nal power  connectors  are  mounted  directly 
to  the  PCB.  using  Superglue  and  support 
blocks  as  shouTi.  The  photos  show  how  the 
parts  arc  moimied  on  the  PCB  to  make  a 
smalK  self-contained  unit.  There  are  no  ad- 
justments necessary  to  this  precision  volt- 
age source — this  has  all  been  done  for  you 
by  the  manufacturer.  This  is  a  "plug  in  the 
parts  and  use*'  type  of  project.  Howe\er, 
for  those  who  desire  the  utmost  in  preci- 
sion and  have  access  to  a  more  precise 
voltage  reference,  it  is  possible  to  make 


small  adjustments  to  the  output  voltage.  A 
I  Ok  trimpot  can  be  connected  between  the 
output  and  ground,  with  the  wiper  of  the 


*  -  Z7ie  circuit  is  simple  enough  that 

perf  board  and  point'to-point  wiring 

is  a  practical  alternative  to  the 

PCB  construction/^ 


300  miilivoUs  in  the  output.  No 
provisions  are  incorporated  on 
the  PCB  for  this  trimmins!.  but 

there  is  ample  space  for  the  ad- 
dition. Of  course,  if  you  are  at- 
tempting to  achieve  a  more  pre- 
cise 5- volt  output  than  the  basic 
chip  provides,  then  you  must 
have  access  to  a  known  voltage 
source  of  the  desired  precision. 
I  don't  have  access  to  the  stan- 
dards at  the  National  Institute  of 
Standards  and  Technology,  so  1 
settled  for  the  2-miIlivolt  preci- 
sion of  the  basic  chip  as  built  by 
Analosi  Devices. 


Check-Out 

Check-out  of  this  project  is 
quite  easy.  As  always,  check  for 
any  wiring  errors,  solder 
bridges,  and  the  like.  Make  sur^ 
the  rectifier  is  oriented  prtjpcrly; 
some  rectifier  units  are  not 
well-marked.  With  the  chip  out 
of  its  socket,  apply  110  VAC 
and  turn  on  the  switch.  The 
LED  shtjuld  light  immediately. 
Next  check  that  there  is  about 
25  VDC  at  pin  2  of  the  IC  sock- 
et If  the  LED  does  not  light  or 
the  voltage  is  wrong,  find  the 
problem  and  fix  it  before  pro- 
ceeding. Next  turn  off  the  pow- 
er and  wait  for  the  LFD  to  go 
out  completely.  Remove  the 
power  cord  from  the  AC  i>utleL  You  want 
no  voltage  on  the  IC  socket  when  you  plug 
in  the  AD586  chip.  Make  sure  the  30-pF 
^—  and  l-|iF  caps  are  discharged. 

Install  the  AD586  chip,  making 
sure  it  is  oriented  properly.  Con- 
nect your  voltmeter  to  the  5.000 
VDC  output  connectors.  Recon- 
nect the  AC  line  cord  and  turn 
on  the  switch. 

The  LED  should  lish!  and  the 
voltmeter  should  read  5,000 


pot  connected  to  pin  5  of  the  IC.  volts  immediately.  Check  for  proper  bat- 

According  to  the  Analog  Devices  data       tery  operation  by  removing  the  AC  line 
sheet,  this  will  allow  adjustments  of  about      cord  and  connecting  a  10-  to  25- volt  .sup- 
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Figure  I.  Schematic  for  the  precision  XOOO-volt  reference. 
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Figu¥€  2.  PC B  foil  panem— view  from  copper  foil  side. 


Rectifier 


NOTE:  Switch,  LED,  &  Output  Posts 
Are  Mounted  on  the  Foil  Side  of  Board 


"o^ 


110  VAC 
Input 


10-20  VDC 
Input 


figure  3,  Fans  ptacemem — view  from  component  side. 


Parts  List 

Resistor 

1,2k  @  1/4  W 

Capacitors 

30  !XF  @  30  V 

1  HF  @  30  V 

0.001  plF  @  1  kV 

Diode 

1 N4001 

Rectifier 

1A@200V 

LED 

Binding  posts 

Toggle  switch 

Transformer 

12.6  V  @  300  mA 

DC  power  connector 

1 1 0  VAC  power  connector 

Container 

AD586  chip 

Newark  Electronics  or  Allied  Becfronics 

PCB 

FAR  Circuits.  18N640  Field  Court, 

Dundee  JL  60118 

- 

(S6.75  +  SI  .50  S&H  per  order) 

ply  to  the  external  DC  power  jack.  Turn  on 
ihe  sv/itch.  The  LED  should  light  and  the 
output  should  be  5.000  vol  is  as  above.  If 
the  LED  doesn't  light,  check  for  proper  po- 
larity from  the  external  supply.  Noic  that 
the  battery  and  the  intemal  AC  power  sup- 
ply are  dicxic  isolated,  and  therefore  can  be 
left  connected  without  any  interactions  be- 
Iwecn  the  supplies. 

Performance  Tests 

Warm-up  lests  from  a  cold  start  showed 
no  measurable  charges  in  the  output  volt- 
age over  a  lO-minute  period.  The  warm-up 
voltage  was  stable  witliin  the  ±  00005  lim- 
its of  ibe  test  ccjuipmeni.  The  output  voll- 
age  was  checked  after  a  series  of  other 
tests,  and  remained  unchanged.  Output  sta- 
bility was  also  measured  over  the  range  of 
I  DO  to  130  VAC  line  voltage.  There  vs;is  no 
nieasurablc  volmge  t:hange  over  this  range. 
DC  supply  variations  did  produce  measur- 
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able  changes,  as  shown  im  the 
graph  of  Figure  4,  Note  thai 
the  unit  requires  ai  least  10 
VDC  for  a  proper  output  volt- 
age. Supply  voltages  below  10 
VDC  produce  a  sharp  drop  in 
the  output  voltage.  Also  note 
that  the  Duiput  remains  very 
stable  up  to  the  maxinium 
supply  voltage  at  which  it  was 
tested,  25  VDC.  The  maxi- 
mum change  in  output  voJtage 
was  0.00  i  over  the  supply 
range  of  10  to  25  volts.  Note 
the  high  stability  of  the  output 
voltage  during  all  of  these 
tests.  Figure  5  shows  the  re- 
sults of  comparing  three  dif- 
ferent DMMs.  The  test  setup 
shown  at  I  he  top  of  the  figure 
illusiratcs  the  technique  used 
to  get  increased  digital  resolu- 
tion on  the  DMMs.  Note  that 
ihis  test  only  compares  one 
D\LVI  with  another,  and  does 
not  indicate  which  is  tnorc  ac- 
curate in  absolute  terms.  The 
sidebar  describes  techniques 
for  improving  the  resolution. 
but  not  the  accuracy,  of  DMM 
measurements  as  used  in  these 
performance  tests. 

Conclusion 

The  AD586  chip  m tikes  an 
easy-tO'build.  high-precision 
voltage  reference.  The  unit 
described  in  this  article  can  be 
used  on  the  workbench  or  in 
the  field-  Those  needine  a 

■'mi 

voltage  reterence  for  aligning 
or  calibrating  new  test  equip- 
ment or  verifying  purchased 
equipment  will  find  this  unit  a 
good  investment  of  time  and 
effon.  When  you  need  a  volt- 
age reference,  there  is  no 
substitute  for  a  good,  known- 
precision  unit. 


Figure  4.  Output  voltage  vs.  supply  voltage. 
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Measure  Valtage  Across  Each  Resistor  And  Sum 


ALFA  2360 

Beckman  300 

RS  22-188 1 
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1.649 
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1.677 
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1.667     1 
1.665     1 

Sum  1       5.005 

5.004 

4.970     1 

Figure  5.  Comparing  digital  voltmeters. 


Going  Beyond  the  Last  Digit 


It  is  possible  to  obtain  readings  with  greater  resolution  than  that 
of  the  last  dtgtt  of  yoor  DMM.  The  technique  depends  upon  the  idea 
that  the  DMM  is  si tn liar  to  a  digital  counter  and  as  such  has  an  in- 
put gate  counting  a  series  of  input  pulses.  Both  the  input  gate  and 
the  series  of  input  pulses  are  repetitive,  but  not  necessarily  syn- 
chronized. That  means  a  particular  putse  near  the  end  of  the  input 
gate  will  sometimes  make  W  into  the  count  and  sometimes  will  not. 
Careful  logic  and  reasoning  about  the  events  will  show  thai  if  the 
last  input  pulse  makes  it  Into  the  count  half  of  the  time,  the  true 
measurement  will  be  halfway  between  the  lowest  and  the  highest 
digit  shown  in  the  last  place  of  the  count.  Thus,  if  a  measurement 
reads,  for  example.  2.548  half  of  the  time  and  reads  2.549  for  an- 
other haif ,  the  true  measurement  is  halfway  between  those  two  val- 
ues, or  2.5485.  This  is  equivalent  to  taking  a  time  average  of  the 
readings.  Likewise.  If  the  reading  is  2,548  about  a  quarter  of  the 
lime  and  2.549  the  remaining  three-quarters  of  the  time,  the  true 
value  is  close  to  2.5487  or  2,5488,  If  the  DMM  were  connected  to 
your  computer  so  that  all  the  values  over  a  minute  could  be  aver- 


aged, you  could  delermine  a  value  tiiat  was  at  least  one  greater  or- 
der of  magnitude  in  resolution,  in  other  words,  you  could  easily 
measure  one  digit  beyond  the  resofution  of  your  DMM.  This  is  theo- 
ry, of  course,  and  other  factors  also  affeci  the  limits  of  resolution. 

As  a  practical  measure,  you  can  use  a  timer  and  simply  measure 
the  cumulative  time  the  last  digit  Is  a  particular  value  over  a  period 
of  time.  The  percent  time  is  then  an  indicator  of  the  next  digit  be- 
yond that  on  the  display.  For  example,  if  your  measurement  is 
2-548  for  48  seconds  out  of  one  minute  and  the  other  reading  is 
2.549  for  12  seconds,  then  the  value  beyond  the  last  digit  should 
be  12/60  =  0.2.  The  true  value  then  would  be  2.4582, 

Note  that  this  does  not  improve  the  accuracy  of  your  meter 
tt  simply  lets  you  make  measurements  with  greater  resolution. 
This  can  be  important  when  two  voltages  have  to  be  exactly  the 
same  value,  or  in  measuring  the  difference  between  two  voltages. 
A  better  DMM  would  be  the  preferred  method,  of  course,  bul  this 
technique  will  provide  improved  resolution  when  no  other  means 
Bxe  available. 


I 
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Transformerless  Amplifier 

Putting  an  old  twist  on  new  technology. 


by  Robert  W,  Vreeland  W6YBT 


Recenily  1  became  ihe  proud  owner  of 
an  MFJ-9020.  ll  puts  out  3  walls 
when  powered  by  an  Edlie  TD626  1 2- volt 
regulated  supply  (Edlie  Electronics,  2700 
Hempstead  Turnpike,  Leviltown,  NY 
11756-1443).  My  thoughls  then  turned  to 
increasing  the  output.  Having  pre-  ■ 

viously  experimented  with  high 
voltage  MOSFETs,  I  decided  to 
build  an  amplitler  using  a  pair  of 
600-voll  Supertex  VN0660N5s 
(SiiperTex  inc.,  1225  Bordeau  i 

Drive,  Sunnyvale  CA  94088- 
3607).'--  The  result  was  a  20-watt  ampli- 
fier that  weighs  just  two  pounds,  includ- 
ing the  power  supply.  It  puts  out  a  clean 
signal  without  objectionable  clicks  or 
hum.  The  power  suppl>  is  transformer- 
less, and  puts  out  140  volts  DC  at  350 
niA. 
Tran^fomierless  operation  was  popular 


in  the  days  of  AC/DC  vacuum  tube  re- 
ceivers. These  radios  invariablv  came  in 
carefully  insulated  plastic  cases.  After  alU 
there  was  no  transformer  to  isolate  the  op- 
erator from  the  120-volt  hnc.  Our  amplifi- 
er is  housed  in  a  4*'  x  6"  plastic  card  file 

**This  is  definitely  a  project  for 
the  experienced  builder  who  likes 
to  do  his  own  parts  layout 


f* 


box.  The  panel  and  the  chassis  were  cut 
from  a  0.!0"-iliick  sheet  of  Bakelite,  All 
controls  are  plastic.  Even  the  tuning  ca- 
pacitor has  an  insulated  shaft  coupling. 
The  RF  input  and  output  connectors  are 
isolated  from  the  high  voltage  circuits  by 
Teflon-insuiated  RF  transformers  and  by 
careful  parts  layout.  Even  so,  the  RF  con- 


Fhoio  A.  Lamps  mounted  infuse  clips  are  used  for  balancing  the  MOSFETs.  Note  the  neon 
bidb  RF  indiCiilor  and  the  avercurrent  l£,D  at  the  right  of  the  RF  outpui  connector  The  RF 

connecwrs  and  ihe  petf orated  aluminum  hem-sink  cover  are  grounded  for  safety. 
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nectors  should  be  grounded  via  the  third 
wire  in  the  power  cord.  A  screw  connector 
is  provided  for  this  purpose.  Obviously,  an 
AC-hot  antenna  is  something  that  must  be 
avoided  at  all  costs.  The  amplitTer  was  de- 
signed so  that  all  adjustments  (including 
t  setting  the  bias)  could  be  made 

without  removing  the  unit  from  its 
case.  If  out-of-case  testing  must  be 
done,  an  isolation  transformer  (Tri- 
ad N-54M  or  Stancor  G15-150> 
-  must  be  inserted  between  the  pow- 

er source  and  the  amplificn  Thiji  is 
definitely  a  project  for  the  experienced 
builder  who  likes  to  do  his  own  pans  lay- 
out. 

The  MOSFEl^ 

An  SCR  crowbar  protects  the  MOS- 
FETs  against  a  bad  antenna  mismatch. 
Operating  with  no  antenna  at  all  simply 
blows  the  1/2-amp  lUse  (F2). 

The  method  of  balancing  the  push- 
pull  MOSFETs  is  unusual.  The  manufac- 
turer specifies  that  the  gate  voltage 
needed  to  turn  them  on  may  be  anyw^here 
between  2  and  4  volts.  This  is  typical 
for  high  voltage  MOSFETs,  regardless 
of  who  makes  them.  Consequently, 
a  separate  bias  trimput  is  needed  for 
each  transistor.  A  positive  bias  is  required. 
The  irimpols  are  accessible  ihnmgh  small 
holes  in  the  panel  A  matched  pair  of  #222 
flashlight  bulbs  is  used  in  indicate 
whether  the  transistors  are  balanced.  Each 
lamp  is  shunted  by  a  6,8-ohm  1-watt  resis- 
tor (R14  and  R15)  and  inserted  into  the 
source  lead  of  the  MOSFET,  Ihe  lamps 
are  mounted  in  fuse  clips  under  a  groimd- 
ed  cover  on  the  top  side  of  the  panel.  The 
trimpots  are  adjusted  for  equal  lamp  color 
at  20  watts  output.  They  control  the  am- 
plifier output,  in  addition  to  balancing  the 
circuit. 

We  used  our  Weller  model  8100  solder- 
ing gun  and  Variac  to  select  a  matched 


I 


k 


HOW  IT  AU  STARTED 

We  wanted  to  offef  the  most  affordable 
HF  rig  in  the  industry  and  still  provide 
real  perFormance  for  even  the  most  expe* 
rienced  ham.  In  recent  years,  many  hams 
requested  a  "back  to  bosics"  transceiver 
tfiot  was  simple  to  use.  We  reviewed  all 
the  latest  design  techntaues,  selected  the 
best  concepts  from  the  20  rigs  we 
designed  over  these  25  years  and  asked 
500  hams  across  the  country  for  their 
ideas, 

WE  CALL  IT  THE  SCOUT 

Every  feature  can  be 
mastered  in  minutes.  No 
modern  rig  is  as  easy  to 
use.  It  only  takes  a  second 
to  change  bands.  Plug-in 
modules  ore  avoilable  for 
160-10  meters  including 
WARC.  Single  con- 
version and  crystal 
mixing  are  the 
foundation  of  this  90 
dB  dynamic  range 
receiver  That's  the  strong  signal 
performance  of  rigs  costing  3  times  os 
much  I  It's  sensitive  and  receive  audio  is 
sparkling  clean  with  less  than  2%  distor- 
tion. The  ideal  selectivity  for  every  band 
condition  is  ot  the  touch  of  a  knob.  This 
pcftented  "Jones"  fifter  provides  voriable 
l-F  bandwidth  from  500  Hz  to  2.5  KHz. 

HERE'S  HOW  rT'S  USED 

MOBILE 

Horns  complain  about  today's  cars 
having  precious  little  space  For  gear.  The 
SCOUT  is  the  smallest  HF  rig  in  the 
industry  (excluding  QRP)  measuring  only 
2,5"  X  7.25"  X  9.75"  and  runs  directly 


off  the  1 2  VDC  cor  bofterv^  If  *e  SCOLfT 
Vi/on't  fit  your  cor,  nothing  will.  The 
optionol  noise  blonlcer  reduces  ignition 
noise  from  both  your  car  and  the  one 
thot  just  drove  by. 

PORTABLE 

Business  travelers  and  vocationinq  hams 
Jypically  set  up  a   briefcase  or  small 


condition,  or  (3)  invest  in  a  SCOUT  at 
S549  with  a  one  year  factory  warranty 
and  our  legendary  TEN-TEC  support. 

OLD  TIMERS 

Operators  with  years  of  experience  and  a 
shack  full  of  expensive  HF  gear  also  buy 
the  SCOUT.  It's  refreshing  to  many  who 
say  "It  takes  5  minutes  to  learn  and 
without  oil  the  complicated  features,  there 
is  only  one  thing  to  do  with  a 
SCOUT,  work  someone!" 
Experienced  hams  coll  us 
constonrfy  to  report  "I 
can't  believe  this 
receiver,  it  outperforms 
my  $1400  synthesized 

^'9  ■ 


travel  bag  to  include  the  5  lb  SCOUT, 
wire  or  whip  antenna  and  lightweight 
power  supply  like  our  Model  938 
switcher  (its  only  3  lbs!}.  It  is  surprising 
how  many  hikers  ond  cyclists  take  along 
their  SCOUT  using  some  clever  battery 
arrangement. 

NEW  HAMS 

The  SCOUT  is  the  most  economical  way 
to  gel  storted  in  ham  radio.  Consider  *he 
choice  a  new  ham  must  make  just  to  test 
his  interest  in  HF:  (1)  Spend  nearly 
$1 000  or  more  on  o  new  rig,  (2)  buy  o 
used  radio  and  take  a  chance  on   its 


•  *SYNCHRO-LOCK"  sohwore  keeps 
VFO  virtually  drift  free  regardless 
of  temperature  variotion, 

•  SSB  and  CW  50  Watts  Output 
Adjustable  To  5  Watts 

•  Runs  Off  12-14  VDC,  T)( -10 
Amps,  RX  *.6  Amps 

•  Receive  Offset  Tuning 

•  Built-in  Iambic  Keyer  with 
Legendary  QSK.  Speed  odiu stable 
on  front  and  shown  in  display. 


$549* 


Includes  one  band 
module  of  your  choice 

S29*  Eoch  additbnol  bond  module 
SCOUT  ACCESSORIES: 
MODEL 


PRICE* 


296  Mobile  Bracket 

297  Noise  Blanker 

937  1 1  Amp  Power  Sijppfy 

938  Tiny  Switching  Supply 
(Only  3  lbs  J) 

700C  Hond  Mike 

607  Weighed  Key  Poddle 

291  Antenna  Tuner 


$15.00 
SI  9.50 
$79.00 
S95,00 

$39.95 
$39.00 
$89.00 


CALL  TODAY: 
1-800-833-7373 

(U,S,  &  Canada) 

Call  Ten-Tec  from  9:00  AM  to 
5:30  PM  Eastern  time,  Monday 
through  Friday  for  more  information  or  to 
order.  You  can  reach  our  repair  depart- 
ment at  6 1  5-428-0364  from  8:00  AM  to 
4:00  PM.  You  con  olso  FAX  at  61 5-428- 
4483  or  write  us  ot  1 185  Dolly  Porton 
Parkway,  Sevierville/  TN  37862. 

AHENTION  QRP  ENTHUSIASTS 

The  SCOUT  has  a  Hitle  brother,  the  ARGO 
556.  It  is  identical  to  the  SCOUT  without 
the  50  watt  final,  adjustable  1-5  watts 
output.  TX-2  Amps,  RX-.6  Amps, 
Only  $489* 


VISA,  MC,  DISCOVEft 

^PliA  shipping  ofvd  Kondliog;  coll  idhfrse  (or  chorgo^. 


TEN-TEC 

©  1994  Ten-Tec  Jrvc* 

MADE  IN 
USA 


Introducing  IfKits 

A  ne^  division  of  Ten-Tec 

Colt  615-453^7172 

to  request  your 

kit  catalog 


I 


Photo  8.  The  tnas  supply  mid  irimpots  are  on  the  board  benveen  the  fuse  hotders.  At  ffe  right 
above  the  timing  cafuicitor  is  a  linte  board  for  the  output  meter  components,  Ttie  RF  output 
filter  is  mounted  on  the  right-hand  ahuuinum  bracket. 


pair  of  lamps.  The  8 1 00  uses  iwo  lamps 
connected  in  scries.  The  lamps  slay  in  the 
amplifier  circuit  at  all  times.  At  20  watts 
output  the  filaments  are  liny  orange  dots. 

Be  sure  to  start  with  ihc  trimpols  sel  at  ze- 
ro bias.  A  switch  decreases  the  drive  to 


the  amplifier  to  permii  antenna  luning. 
Alternatively,  the  MFJ-9020  can  be  used 
barefoot  fur  this  purpose. 

Power  Supply 

The  power  supply  is  a  conventional 


bridge  rectifier  with  a  few  unconventional 

changes.  Good  filtering  is  provided  by  a 
1,200  ^F,  200- volt  cleclrolytic  (C5). 
Without  inrush  limiLing,  this  capacitor 
would  probably  burn  out  the  power 
switch.  We  therefore  added  a  Keystone 
CL-60  inrush  limitcr  (Ri)  obtained  from 
Hosfelt  (Hasfelt  Electronics  Inc,  2700 
Sunset  Blvd.,  Steubenville,  OH  43952- 
1158). 

A  pair  of  Radio  Shack  273  102 A 
chokes  (RFC!  and  RFC2)  and  0,005  \}F 
capacitors  on  all  legs  of  the  bridge  com- 
plete the  line  filter.  Without  line  filtering, 
the  RF  radiated  by  the  power  line  had  bad 
120-Hz  modulation  introduced  by  the 
bridge  rectifier.  Be  sure  to  get  273-102A 
chokes  if  you  can.  The  newer  273-1 02B 
units  have  a  two-layer  winding  and  far 
too  much  shunt  capacitance  fur  use  on  20 
meters.  If  you  musi  use  them  you  will 
have  to  complclely  rewind  them  with  a 
single  layer  of  wire.  Since  a  fully  charged 
filter  capacitor  presents  a  formidable 
health  hazard,  a  6k-ohm  10- watt  bleeder 
(R3)  was  added  to  discharge  it  when  the 
power  is  off  We  chase  a  6-amp  bridge 
rectifier  because  of  the  high  inrush  re- 
quirement. A  second  CL-60  was  added  to 
limit  the  load  fuse-blow  ing  current 

Amplifier 

The  amplifier  is  a  tuned  push-pull 
circuit.  This  reduces  harmonic  output,  es- 


Fhoto  C.  The  complete  staium. 
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pecially  ihe  second  harmonic.  To  be 
on  the  safe  side,  we  added  a  low-pass 
filter  taken  from  page  198  of  the  1975  ARRL 
Handbook.  Approximate  neutralization  is 
provided  by  a  pair  of  10-pF  1-kV  ceramic 
disc  capacitors  (C 1 8  and  C 1 9), 

We  initially  had  a  problem  with  VHF  par- 
asttics.  This  was  solved  by  inserting  two 
Amidon  ferrite  beads  in  each  transistor  gate 
lead  (AmidoQ  Associates,  12033  Otsego  St., 
North  Hollywood,  CA  91607),  and  by  in- 
stalling RFC4.  Approximate  tuning  is  pro- 
vided by  a  matched  pair  of  270-pF  5 00- volt 
silver  mica  capacitors  (CI 5  and  CI 6).  If  pos- 
sible, use  the  larger,  older  type.  High  voltage 
polystyrene  capacitors  would  be  even  belter 
if  available.  After  all,  silver  mica  is  not  as 
low-loss  as  one  would  hope. 

A  Hammarlund  MC-20-SX  20-pF  vari- 
able (C17)  is  used  for  timing.  These  capaci- 
tors are  still  available  from  Card  well  (Card- 
well  Condenser  Corp.,  80  East  Moniauk 
Highway,  Lindenhurst,  NY  11757).  The  50- 
pF  MC-50-5  would  be  a  better  choice,  if 
available, 

Output/Input 

The  output  tuning  peak  is  broad  but  defi- 
nite- A  sharp  peak  would  indicate  undesir- 
able regeneration. 

The  output  transformer  (TI  >  was  made  by 
close-winding  10  turns  of  #20  enameled 
wire  on  an  Amidon  T68-6  core.  Number  22 
Teflon-insulated  hookup  wire  was  used  for 
the  two-ium  output  link.  The  extra  wire  was 
twisted  to  form  a  twisted  pair  transmission 
line  to  the  low-pass  filter  Careful  insulation 
of  the  output  transformer  is  mandatory.  The 
input  transformer  {T2)  has  a  144um  #24 
enameled  center-tapped  winding.  It  is  close- 
wound  on  an  Amidon  T37-6  core.  The  pri- 
mary is  eight  turns  of  #24  enameled  wire. 
This  wire  is  threaded  through  a  length  of 
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Faclory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICOAA 


Call  Us  Far 
Gjneat  Prices  Sk  Gremi  Service 


TOLL  FREE  OftOEn  UME   1  100  3*<- 31*4 

I  US  k Inm 


THE 


tJUti 


STORE 


uAis  AMATEUR  RADIO  HRVtLL 


£730  M^bt^ci   •   San  Antonio,  TX  7S23fi 
CllOy  6flO-6UO  ■  FAX  (210)  547-8007 


©im§)a<s 

RADIO 


1  -800-382-2562 

SALES  ONLY 


Communications 

Data 

Corporation 


MC  •  VISA  •  DISCOVER  •C.O.D.      Same  Day  Shipping 


YAESU 

FT-S1R 

*2mtr/440Kandh»ld 
»120  Memories 
•DTMF/CTCSS 
-Extended  RCV 
•Remote  Control 

Mic  avajlable 
•Very  small 

-STOCK- 


ICOM 

IC-W21  AT 

•70  Memories 
-DTMF/CTCSS 
•VHF/UHF 
•Extended  RCV 
■MuH*- Power 
•Versatile 
■fte  liable 

-STOCK- 


AUNCO 

DR-6Q0T 


•Duar  Band 
•28  Memories 
•DTMF/CTCSS 
•Detachable  Penel 
-STOCK- 


YAESU 


ICOM 


900AT     IC-736 


•Remote  Fr^nt  Panwl  Desi^ 
•All  Mode  with  TuFier 
«Qenerai  Coverags 
*State^f-the-arl 

-STOCK- 


•Dehnce  HF  XCvn  w^ 
*AI1  Mode  wfth  Tur>er 
-Generai  Coverage 
•Top  Quality 

-STOCK- 


Utr 


STANDARD 


C5718DA 


•Rermte  Mike 
*2  Meter/440  FM  Xcvr 
^Extended  RCV 
■Packet  Plyg 


Stocking  Dealer  For: 

A£A  BENCHER  DAIWA 

ARRL  PublicatFons  BENDIX  king       HUSTLER 
ALIMCO  CELLWAVE  ICOM 

AMERITRON  COMETAntenna  ICOM  MARINE 

ASTRON  CUSHCRAFT        KANTRONICS 
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MIRAGE/KLM 
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RF CONCEPTS 
SMILEY 


STANDARD 

TIMEWAVE 
VAN  GORDEN 
VIBROPLEX 
YAESU 
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CQMTELCO 


IMDUSTRIES 
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Dual  Band 

Mobile 

Antenna 

140  MHx,  440  MHz 

MAGNET  MOUNT  $21-95 

150  wan  12tt  RGSe  +  conneciof 

PERMANENT  MOUNT         S23.S0 

with  MMO  TAD  mijunt  17tt  RG58 

BNC  Of  PL2S9  (S>nnector 

DBD2  DUPLEXER  $49,00 

UHF  connectors  BT  leads 

Add  3  50  S&H 

1 .000-634-4622 

COI/rTELCO  INDUSTRIES,  INC. 

501  Mttchefl  Rd..  Glendale  His,,  !L  60139 
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CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of 
satisfied  customers  since  1976!  Catalog  $3. 


CBC  IMTERNATIONAL 

LOU  FRANKLIN  K6NH      Owner 
P.O    BOX  3I500X.  PHOEMIX    AZ  B5046 


SMART  BATTERY  CONTROLLERS 
FOR  LEAD-ACID  OR  GELL-C  ELLS 


d  TO  2ftV.  T 10/220  VAC  sow  HZ 

CONTm/UOUS  CHAFGe.  UC3906  J  c , 
PTC  Fuse  SVMTOWeLE  CURHHfT. 
REVERSE  BATTERY  FrtOTECTiOSL, 
TRICKLE  START,  OBL  SIDED  PCS. 
SCREW  TEf3MNALS,  Ir  MWUAL, 
PURCHASE  BASIC  LNT  OR  COWPLETE  WT  W  fcETER,  LO-VOLT 
OFHOW  TfWNSFORMER  4  ENCLOSURE 
COUPLETE KST:   BC-CaVTL-Oe  FOR  5  V;  1  AMP  MW^„.,...|126.9& 

8CCa^TL-12  12  OR  14  V,  1  AMP  MAX ...,....., ..,»12e.96 

BC^0NTL^2a  2A  0R2eV  1/2  AMP  MAX. „„.,„„„„., 1130  B5 

BASIC  COWT??rty^=B-  e  TO  MV,  1  AMP  MAX.. „.^^....%  S4  &6 

2^  TO  26V  1/2AMP  ,,, _,.... .,««„„^„™„....t  64  &5 

OPTIONS:  TRj^NiSFORhAER  KIT ...-,„.„ „..,.i^..-..  „|   l6.&fi 

AUTO  LOWVOLT  OISCOM^ECT  VV  ALARM  OUTPUT, .,*^«^,t  ISOD 

SOLAR  COmKQU-EH:.  OU^  LEVEL  VOLT  COWTfMX 
SC^OhTTL-GO  (Wf  LO-VOLT  &  B«a_OSLREl.  „™...___„^ltO©  M 
SC-BASIC-DO  BASIJC  SOLA*?  COWTROLLEW-  .,..., ....,^^,„^t  &*  9S 
fl&^W.  COfcfLETE  5  AiyF  COf^TROLLER I199.9S 


CIRTISKEYERKIT 


nOJUDES  AUDIO  AAff^RER  ^AKCIC  KEY^iQ  AOJUST^LE 

SPEH)  CONTROL  S  ^9  9S:   SPEED  M£T@t |  tO  TO 

POStCO  KFf»«  TONE-V^JBQHTCONTRO* ^....1  10  00 


J 


CIRCLE  1  5  ON  READER  SERVICE  CARD 


ANTENNAS 


M4WCOW  BOy^ iif.W;  160  M- %4A  95 

J^OLESr:  (2M.WI.  220,44CM-E) „..„„.„„.»  IttOfi* I  4295 

ij&n  9*P  COST  SOD  rsr  tlCO*  d  QO^EA  AOEJi  t«s 

1  -flOO-UADE  PRO  j  52X^7  m)  FAX.  &03-326-1 4&9 

^■1 SA  WftSTEP'  "Jy-^  I  O  <■  <■  >  -'iFJ  %|  O  PRfCES  t  SPEC  ^i  n*-  ' '  '  ■■  m  ;  h^v^ItE 

JADE  PRQOUCm,  IHC     E.  HAMPSTEAO  NH  aM26-0atta 
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PCB  /  Schematic  CAD  -  from  $195 


EASY-PC  -  Forsingte  sided  and 
multjlayer  boards  to  1  Txi  7*. 
Phenomenally  fBst  and  easy  to  use. 
Over  18.000  copfes  in  use  worldwide. 
EASY-PC  Professional    for  boards  up  to 
32"  K  3T  at  .001"  resolution,  16  layers. 
Schematic  capture  and  nttllst  extraction  * 
integrates  seamlessly  with  PULSAR  and 
ANALYSER    ML  Runs  on   PC/XT/AT/ 
286/386/488  with  EGA  or  VGA  displays. 


Logic  Simulation  -  from  $195 


I 


PULSAR  and  PULSAR  Professional  - 

full  featkired  digital  logic  sJmuEators. 
Aliow  yoti  to  test  your  designs  qutckty  and 
inexpensively  without  the   need   for 
sohisticated  test  equipment. 
PULSAR  can  detect  the  equivalent  ot  a 
picosecond  gCrtch  occumng  once  a  week! 
Rons  on  PC/XT/AT/  286/386/486     with 
EGA  or  VGA  displays, 


Analogue  Simulation  ■  from  $195 


ANALYSER  111  and  ANALYSER  III  Pro. 

Powerful  linear  circuit  simulators  have  full 
graphical  output,  handle  R's,L's,C's,  Bipolar 
Transistors,  FET's,  Op-Amp's,  Tapped 
Transformers  and  Transmission  Lines  etc. 
Plots  input  and  Output  Impedances^  Gain, 
Phase  and  Group  Delay  Covers  0  001  Hz  to 
>10GHz.  Runs  on  PC /XT/A  1/28  6/3  86/48  6 
with  EGA  or  VGA  displays. 


For  information  write,  fax  or  call: 

Number  One  Systems 

REF:  73,  1795  Granger  Ave.p  Los  AltoSj  CA94024 

(415)968  9306 
VISA  and  MasterCard  welcome. 


CIRCLE  1  ON  READER  SERVICE  CARO 


1°^,  1  -800-666-0908 

PRICING  AND  ORDERS  ONLY 


Y  AKS  LJ 

Discount  Coupons 


FT.51R 
Handheld 


lOOWAl-Band 


FT-8500 


FT-2S00M 
SmMottlle 


FT  5100,  FT-5200 


FT-9D0AT 

Confi]Sac1  HF  Transceiver 

RemcHe  FfdtH  Pajia?  Pes^gf^ 

YAESU  DISCOUNT  COUPONS 


FT-530 

2m'440l«4£ 

H3fflf«U 


GOOD  TIL  JUNE  30th 


SSO  FT-IOOO,   10000 
S50  FT-990.  900DC 
S3Q  i=T-900AT.  FT-840 
S50  FT-S30 


S30  FT'SIOO.  5200 
S25  ROTORS 
S20  FT'1  1R.  51R 
S20  FT-2SOOM.  2200 


CALL  FOR  ALL  YAESU 


NEW  EQUIPMENT  PRICING  AND  ORDERS  1-800-666  0908  0[JY  OF  STATE 
TECHNICAL,  USED  GEAR,  INFO203'666'6227  24HR  FAX  203-667-3561 


#  LENTINI 

COMMUNICA  TIONS  INC. 

21  GARFIELD  STREET,  NEWfNGTON,  CT  06111 


SAT.  KM 


H 


Same  Day     CO.D.s 

*  !  OK 


CmCLE  234  ON  READER  SEFWK^E  CARD 


KfJ-^ 


OWN  THE 
WORLD'S  OEST 

FODRWIEEl-ORIVE 
BASE  STATION 


w 


Add  a  QMS  Antenna  Tuner  System  to  your  SSB, 


t^e  QMS  is  an  SGC  Smrliine i*  mbms&c  antenna  coupler,  an  SGM  attended  Ml- 
range  aitteflfla,  aid  ihe  ^id  exIdor-HiBtB^^ 

The  QMS  is  that  large  box  stappetf  to  the 
side.  We  admit,  at  first  glance  it  looks  a  Bttlf  unusual 
"But  once  voy  use  it,  vouTl 
find  an  almost  unbelievable 
jump  in  reception  and 
tj-ansmitting  range  1^20 
db).  The  QMS  makes  a 
typol  HFSSB  perlbto 
like  it's  never  perfomied 
before.  Match  it  with  a  ^ 
cutting  edge  SGC  HF-S^ 
and  it  will  blast  holes     i 


major  motmtain 
ranges  and  probably  somb 
laws  of  physics.  Power  ami 
focus  are  everything  in 
HF-SSB  hajii  rigs.  Byy 
this  and  ow^  the  best  base 
station  on-6r  off-the  road. 


MGDHtiEigAe  tuner 
^antenaaoolhe 
outeide  rakes 

engine  noise  and  climt 
[tatespower^mininjf^iJ 
antemiawieruris 
be^^eentheanleiina 


t"  f  V 


QMS.  ft'stfieMoftosftmiwer. 

-  IH:l;l.'llillil'lii!Hmi 


NO  COMPROMISE 
COMMUNICATIONS 


>  *  *. 


immm 
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Teflon  *'spaghetlt"  before  winding. 
Again,  careful  insulation  is  a  must. 

The  inpul  is  via  RG-178B/U  Teflon-in- 
sulated miniature  coax,  A  divider  consist* 

ing  of  a  couple  of  2- wall  carbon  resisiors 
(RI9  and  R26J  reduces  the  drive  to  per- 
mit tuning.  A  rocker  switch  {S2)  jumpers 
R 19  for  full  power  oulpul  wilh  3  watts  of 
drive.  If  the  amplifier  is  to  be  driven  by  a 
5-watt  signal,  a  27-ohm  2- wall  resistor 
should  be  inserted  in  series  wilh  S2, 

A  temiinal  block  (TPU  TP2  and  TP3) 
was  included  lo  permit  meiering  when  an 
isolation  transformer  is  used.  The  mil- 
liameter  terminals  (TPt  and  TP2)  are 
normally  jumpered. 

A  50-ohm.  10-watt  current  sampling 
resistor  (R2)  provides  the  control  volt- 
ages for  the  400-mA  over-current  LED, 
and  I  or  the  SCR  crowbar,  A I  470  mA  the 
SCR  connects  a  15-ohm.  5-watt  resistor 
(R21)  across  the  DC  supply.  This  blows 
the  I/2-amp  fuse  (F2)  and  saves  the 
MOSFETs. 

The  Completed  Unit 

Photo  A  was  taken  with  ihe  cover  re- 
moved from  the  heat  sinks.  They  are 
bonded  together  but  not  grounded.  The 
photo  does  not  show  the  1  .S-ohm  peak 
current  limilers  (R23  and  R24)  which 
were  added  later.  Bias  adjustment  is  done 
through  the  small  holes  adjacent  to  the 
RF  attenuator  switch,  using  an  insulated 
alignment  to<iK 

Photo  B  shows  the  1,200-liF  filter  ca- 
pacitor, its  bleeder  and  Ihe  inrush  limiter. 
The  bridge  rectifier  and  ihe  terminal 
block  are  hidden  behind  the  left-hand 
aluminum  bracket.  The  bracket  supports 
the  crowbar  components.  Note  the  Fiber- 
glas-insulated  AC  line  filter  choke  in  the 
upper  left.  The  major  RF  components  are 
on  a  hidden  Fiberglas  board.  The  RF  in- 
put divider  {R19  and  R20)  is  at  die  left- 
hand  end,  Nexi  is  an  unused  section  for 
high-voltage  insulation.  Then  come  the 
input  transformer  (T2)  and  the  parasitic 
choke  (RFC4).  The  output  transformer 
(Tl)  and  the  tank  circuit  capacitors  are  al 
the  right-hand  end.  The  MOSFETs  are 
mounted  on  the  underside  of  the  heal 
sinks,  using  mica  insulators.  A  Lucite 
block  supports  the  tank  tuning  capacitor. 
Other  blocks  hold  the  panel  and  the  cir 
cuil  boards. 


References: 

1.  Vredand.  Robert  W..  W6YBT, 
''Nt>tes  on  a  Lightweight  Portable  CW 
Transmitter  With  a  Trans Ibrmer less  Pow- 
er Supply."  QEX.  June  1988.  pp,  1 1 -13. 

2.  Vreelund,  R.W.,  "More  Gadgets 
for  Your  MFJ-9020r  73  Amaieur  Radio 
Totting  October  1993,  pp.  10-12. 


Parts  List 

C1,C2.C3,C4 

0.0047  pF  disc 

C5 

1 200  mF  200  V  electrolytic 

C6,C7.C26 

0.01  pF  disc 

C8 

0.02  jiF  500  V  disc 

C9 

47  ^F,  35  V  electrolytic 

C10,Clt 

200  pF  Slivered  mica 

1     C12 

590  pF  silvered  mica 

C13 

750  pF  slivered  mica 

CI  4 

300  pF  silvered  mica 

C15.C16 

Large  270  pF  silvered  mica 

C17 

Hammarlund  MC-505  or  MC-20-SX 

C18.C19 

10  pF,  1  kV  ceramic  disc 

C30 

220  pR  t6  V  electrolytic 

C21 

0.047  mF,  sod  V  disc 

C22 

ai  ^iF,  too  V  mylar 

C23,C24 

0,00??  \xf,  1  kV  disc 

D1 

1N4746zen0r 

D2,D5 

1N914 

D3 

1 N4747  zener 

D4 

1N4736  zener 

F1 

1  amp  3AG  slow  blow  fuse 

F2 

1/2  amp  3AG  fast  blow  fuse 

J1  .J3 

UHF  }acks 

J2 

Red  pin  jack 

K1 

5  V  SPDT  relay  (Archer  275-243) 

L1 

8  turns  #22  on  Amidon  T32-6  core 

L2 

10  turns  #22  on  Amidon  T37-6  core 

L3 

11  turns  #22  on  Amidon  T37-6  core 

LED1 

Red  LED 

M1 

100  II  A,  1/1 4" -square  meter  (DI-935) 

NE-2 

NE-2  neon  bulb 

01  .Q2 

Supertex  VN0660N5  MOSFETs 

Bridge 

60O  V,  6  A  bndge  rectifier 

R1,R25 

Keystor>e  CL-60  10  ohm  inrush  limHer 

R2 

50  ohm,  10  watt,  wire-wound 

R3 

6000  ohm,  10  watt,  wire-wound 

R4 

390  ohm,  1/2  W,  5% 

R5 

68  ohm,  1/4W.  5% 

R6 

e2k.  1/4  W,  5% 

R7 

47k,  1/4  W,  5% 

R8.R9.R11.R16 

15k,  1/4  W.  5% 

R10 

47k,  2  W,  5%.  carbon 

R12,R17 

10k,  10-tum  trimpot  (board-mounted) 

R13,R18 

22k,  1/4  W.  5% 

R14,R15 

6.8  ohm.  1  W.  5%,  carton 

R19 

47  ohm,  2  W,  5%,  carbon 

R20 

27  ohm,  2  W,  5%.  carbon 

R21 

15  ohm,  5  W  wire-wound 

R22 

270  ohm,  1/4  W,  5% 

R23.R24 

1.8  ohm,  1/2W.  5% 

RFC1  ,RFC2.RFC3 

100  ^iH.  2  amp  (Archer  273-1 02A) 

RFC4 

ST  #22  spaced  full  length  on  47k,  1  W  carbon  resistor 

S1 

DPDT  rocker  switch  (Archer  275-691) 

S2 

Sma  1  DPDT  rocker  switch 

SCR 

6A,  400  V  (Archer  276-1 020)  25  mA  tngger 

'     Tl 

10  turns  #20  center-tapped  on  Amidon  T68-6  core 

t 

Link  is  two  turns  #22  Teflon-insulated  hook-up  wire 

T2 

14  turns  #24  center-tapped  on  Amidon  T37-6  core 

Link  is  8  turns  #24  Teflon  tubing 

Case 

4"  X  6"  plastic  card  file  box 

Panel  and  chassis 

1/10"'friick  sheet  Bakelftet  fastened  together 

with  Lucite  block 
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Number  16  on  yqur  Feedback  card 


The  Octopus 

A  simple  multipurpose  testing  device. 


by  Craig  Faith  KB5RMZ 


Everyone  likes  lo  save  time  and  efTort,  and 
amateurs  are  certainly  nn  exception.  This 
little  circuit  has  become  invaluable  around  my 
shack  when  the  need  arises  lo  do  some  quick 
iroubleshootins, 

iVh  called  an  **cK:topus,"  an  obvious  name 
once  you  see  one  hawked  up  in  all  its  tangled- 
cable  glory,  and  is  available  commercially  in 
varying  degrees  of  complexity  and  price.  This 
is  the  simplest  version  1  have  found,  and  it  was 
sketched  out  for  me  by  some  shipmates  in 
ALMD,  w hile  serving  aboard  USS  Forrestai  in 
1977,  Its  main  attraction  is  the  ability  lo  quick- 
ly test  a  wide  range  of  components  and  condi- 
tions, without  changing  switches  or  test  instru- 
ments. 

The  unit  is  designed  to  be  used  with  an  os- 
cilloscope. Any  scope  will  do,  as  long  as  ii  has 
provision  for  an  external  horizontal  input.  We 
aren^t  going  to  be  concerned  with  precise  mca* 
surements*  so  anything  from  a  $10  flea  market 
special  to  a  thousand-dollar  Tek  will  deliver 
good  results. 

The  Circuit 

The  circuit  is  shown  in  Rgure  L  Resistors 
can  be  anything  from  1/2  watt  to  2  watts,  and 
from  1%  to  10%  tolerance.  The  transformer 
can  be  any  63-voll  AC  unit.  Construction  is 
not  critical.  The  unit  can  be  built  into  a  variety 
of  enclosures,  and  could  even  be  built  into 
some  of  the  older,  targe-case  scopes.  Piease 
remember  safe  consimction  practices — no  ex* 
posed  120-volt  AC  connections,  and  fuse  the 
primary  side  with  no  more  than  a  1/2-amp 
fuse.  Use  shielded  coax  for  the  conneaions  to 
the  channel  I  and  external  horizontal  inputs. 
RG-62  works  ver>'  well  for  this. 

With  e%erything  hooked  up  and  turned  on, 
and  the  **+"  and  "-"  test  probes  not  touching, 
you  should  be  able  to  adjust  the  scope  for  a 
horizontal  straight-line  display,  extending 
acfDSS  hatf  to  three-quarters  of  the  screen  for 
ease  of  viewing.  Now,  shorting  the  lesi  probes 
should  give  a  vertical  straighi-line  display,  al- 
so extending  half  to  three-quarters  of  the 
screen.  If  not,  find  and  correct  the  problem. 

Test  Applications 

After  testing  for  piDpcr  c^raiion,  it's  time 
lo  fKit  the  iniit  to  use.  The  octopus  is  a 'shoi' 
gun"  test  insirumenL  used  to  rapidly  test  for 
obvious,  simple  problems  as  follows. 

Continuity:  Touching  the  probes  to  a  sus- 
pect fuse,  wire,  or  other  mrmially  shorted  cir- 
cuit should  result  in  a  vertical  line.  Shorted 
components,  such  as  semiconductors,  will  aJso 


prtxluce  a  vertical  line.  Blown  fuses,  diodes, 
etc.^  will  cause  the  trace  to  stay  horizontal. 

Resistance:  h's  possible  to  test  for  a  mod- 
erate amount  of  resistance  with  the  unit.  Pure 
resistance  will  display  as  a  line  at  some  angle 
between  0  and  90  degrees.  A  high  enough  re* 
sistance  will  show  as  an  open  circuit.  Precise 
measurements  are  not  possible — ^but  we  don't 
care.  A  20-ohm  resistor  should  produce  a  nice 
slanted  line.  If  it  doesn't,  drag  out  an  ohnime- 
ter  for  a  closer  look. 

Capacitance:  Our  octopus  can  also  test  ca- 
pacitors— again,  up  to  a  point.  A  good  low-  to 


medium- value  cap  will  show  up  as  a  circle  or 
an  oval,  depending  on  the  value.  Any  imper- 
fections in  the  circular  display  are  indications 
of  a  bad  or  leaking  capacitor.  Refer  to  Figure 
2A  for  an  idea  of  what  the  trace  should  be,  for 
resisianLC  ur  capacitance. 

Semiconductors:  Now  we  come  to  the 
unit's  most  important  use,  the  area  where  it  re- 
ally shines.  In  this  age  of  solid-slate  every- 
thing, a  quick  and  easy  way  to  test  semicon- 
ductors can  save  a  considerable  amount  of 
time-  We  covered  testing  for  shorts  or  opens  m 

Continued  on  page  57 
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Figure  2.  A)  Trace  far  capacitance  and  rt'si stance.  B)  Bttsic  semiconductor  junction,  C)  Imii- 
caiion  of  a  simple  compound  wavefonn. 

73  Amateur  Radio  Today*  August.  1995  55 


lam* 


Ask 


ftumftef  ITon  your  Feedback  cafd       become  affordable,  because  I  want 
'*'•  *'  t/l#llrl  Frequency 


Your  Tech  Answer  Man 


MfChaetlGeierKBIUM 
c/o  73  Magazine 
70  Route  202  Nottr 
PetertfOrough  NH  03458 

Wrap  Up  And  Move  On 

For  the  past  couple  of  months, 
weVe  been  booking  at  the  tssue  of 
taking  me3Surements.  examining  the 
proper  use  of  both  meters  and  the 
osdiioscopG.  Let's  finish  thai  up. 

tbe  Mighty  Scope 

Tve  wrJllen  about  the  detatl^  of 
scope  use  t:»efore,  but  a  few  points 
bear  repeating.  Rrst.  always  remem- 
ber that  what  you  see  on  the  scre^^n 
is  only  a  snapshot  ot  a  tiny  slice  in 
time.  Without  an  infinitely  long 
screen,  there's  no  way  you  can  see  a 
ointinuous  stgnal.  Instead,  you  see  a 
little  fraction  o(  it  repeated  over  and 
over  for  your  viewing  pleasure  The 
consequence  is  that,  depending  on 
how  you  set  the  scope's  controls,  you 
can  get  pictures  of  vastly  different  ap- 
pearance, even  without  cfianging  the 
Wpui  signal!  Why  is  tf^I? 

Let's  Go  Cycling 

Most  signals  are  repetitive.  That 
is.  they  have  regular  cycles,  repeat* 
ing  the  same  waveform  over  and 
over,  wtth  the  only  ct^nges  l?eir>g  the 
signals'  modulation.  That's  lucky  for 
us:  If  they  didn't  repeat,  signals 
would  be  darned  near  impossible  to 
view  on  a  scope.  In  order  for  the 
CRT's  beam  to  trace  out  an  image 
bright  enough  to  view.  \\  has  \o  hit  ttie 
same  spots  over  and  over.  Although 
many  scopes  do  have  "single -shot" 
trigger  settings  that  let  you  observe 
one-time  events,  they  are  rarely  use- 
ful unless  the  signal  and  your  time- 
base  settngs  are  very  slow;  you  just 
don't  gel  a  bright  enough  picture  If 
the  beam  zips  across  the  screen.  In 
a  way,  you  can  look  at  it  as  a  duty  cy- 
cle issue:  you  need  a  small  ratio  be- 
tween Ihe  time  base  setting  and  ttre 
repetition  rate  of  the  signal,  or  too 
much  time  passes  between  sweeps 
and  the  phosphor  glow  dies  out. 

With  a  simple  signal  like  a  sine 
wave,  the  effect  of  changing  the 
scope's  timebase  is  obvious  Make  it 
faster  ar>d  the  wave  stretches  out. 
Slower,  and  it  gets  squished  togetfv 
et  With  a  complex  signal,  though, 
properly  setting  the  controls  can  be  a 
confusing  process.  One  of  the  best 
examples  iS  a  good  ol'  s/ideo  signal.  If 
you've  messed  with  ATV,  you've 
probabJy  needed  to  look  at  video. 
Most  likely,  you  had  great  trouble  get- 


ting your  scope  to  trigger  on  the  verti- 
cal sync  pulse.  Why?  Because  the 
duty  cycle  is  very  low;  you  get  one 
vertical  sync  pulse  for  every  262,5 
horizontal  ones.  Also,  the  vertical 
pulse  is  really  just  a  shifting  of  the 
duty  cycle  of  the  horizontal  pulses, 
making  it  especially  hard  to  lock  on- 
to. Probably,  though,  you  found  it 
easy  to  lock  up  to  the  horizontal  puis- 
es.  Ttie  poim  here  is  that  depending 
on  which  pulses  you  chose  to  lock  to, 
you  saw  a  vastly  different  depiction  of 
what  video  looks  like!  If  you've  never 
tried  this,  get  your  camcorder  and 
scope,  and  experiment. 

Luckily,  most  radio  signals  are 
usually  easier  to  view,  thanks  to  their 
simple,  cyclical  nature,  But  with  the 
digital  explosion,  you  may  run  into 
long,  complex  pulse  trains  which  just 
can't  be  viewed  on  a  scope.  They 
have  special  mstrurrients  called  logic 
analyzers  for  that  kind  of  wori<:. 


In  the  old  days,  all  kinds  of  arcane 
instruments  and  techniques  were 
employed  to  measure  frequency, 
which  is  not  a  simple  quantity  like 
voltage  or  resistance.  Frequency  is, 
tor  lack  of  a  better  word,  a  compound 
measurement,  like  speed  (distance 
over  time).  We  say  *miles  per  hour^ 
instead  of  "mours'  or  "hiies'  because 
there's  no  simple  unit.  With  frequen- 
cy, it's  cycles  per  some  period  of 
lime.  We  say  ^Hertz"  to  honor  a  great 
pioneer  in  this  field,  but  the  com- 
pound nature  oi  the  beast  remairvs, 
makirtg  ils  measurement  more  diffi- 
cult. These  days,  though,  the  digital 
frequency  counter  has  swept  all  the 
old  stuff  away,  and  with  good  reason; 
jfs  easy  to  use  and  stays  pret^  well 
calibrated,  thanks  lo  its  using  a 
quartz  crystal  as  a  reference  But, 
how  truthful  is  your  counter? 

That  depends  on  the  unit  itself  and 
how  you  use  it  Any  counter  is  only 
as  accurate  as  its  timebase  crystal 
Unfortunately,  lots  of  low-priced 
counters  display  many  digits  whose 
precision  far  outstnps  the  basic  accu- 


k* 


"  . .  depending  on  how  you  set  the 
scope's  controls,  you  can  get  pictures 

of  vastly  different  appearance^ 
even  without  changing  the  input  signal! 

Why  is  that?'' 


Hofd  ft! 

Speaking  of  digital,  there's  one 
pface  in  which  It  can  really  come  to 
your  atd.  Digital  storage  oscillo- 
scopes, or  DSOs.  get  around  the 
repetition  problem  by  digitizing  and 
then  slohng  the  incoming  signal  in 
sotid-state  memory.  Then,  they  con- 
vert the  signal  back  to  analog  and 
output  it  continuously  to  the  scope's 
CRT  With  a  DSO.  you  can  freeze 
and  View  even  true  single  events  wiHi 
ease,  Many  DSOs  also  let  you  save 
the  waveform  data  to  a  computer. 
Some  even  store  multiple  waveform 
captures  and  tei  you  put  them  up  to- 
gether for  comparison  on  tfie  screen, 
even  though  they  were  not  harmoni- 
cally related.  That's  something  no 
analog  scope  can  do. 

There  are  limitations  to  digital 
scopes,  most  involving  the  sampling 
rate  and  something  called  ^aliasing," 
which  can  foot  you  into  thinking  you 
are  seeing  something  you're  not.  But, 
there's  no  point  in  my  going  to  great 
lengths  discussing  the  finer  points  of 
DSO  operation,  because  digital 
scopes  are  still  pretty  expensive  and 
consequently  rare  in  ham  circles.  A 
few  years  from  now,  though,  that 
may  not  be  the  case.  I  hope  DSOs 


racy  of  the  timebase.  So.  you  may 
get  eight  digits,  but  the  last  five  may 
not  be  correct!  When  you're  looking 
at  a  nice  digital  display,  though,  rt  can 
be  hard  to  remember  that,  We  tend 
to  trust  what  our  machines  tell  us, 
and  many  a  radio  has  been  mis- 
aligned by  a  well'intentloned  techni- 
cian who.  wanting  to  squeeze  the 
last  bit  of  perfection  from  it  depend- 
ed on  a  highly  precise  counter  that 
wasn't  accufHte.  The  moral  is:  If  your 
walkie  reads  200  Hz  low  at  146  WiHz, 
iBave  it  aione!  There's  nothing  wrong 
with  your  walkie,  and  your  counter  is 
probably  not  tellirig  you  the  truth.  8e- 
SJdes,  even  if  th>e  radio  reaiSy  is  200 
Hz  low,  that  s  well  within  spec  and 
will  cause  no  trouble.  tDf  course,  if  ft 
reads  2  kHz  low,  that's  another  story, 
and  one  which  leaves  you  with  a 
dilemma;  which  one  is  nghl?  Hmmm, 
no  easy  answer  there,  except  to  get 
another  radio  or  two  and  measure 
them.  If  they  all  come  out  about  the 
same,  I'd  look  sideways  at  that 
counter.  On  the  other  hand,  if  they 
read  very  close  lo  the  right  frequen- 
cy, your  HT  probably  does  need  ad- 
justment 

Most  counters  let  you  select  from 
a  couple  of  measurement  periods. 


Til©  longer  the  period  you  choose, 
the  more  precision  you1l  get.  in  the 
form  of  more  digits.  As  long  as  you 
understand  the  precision  vs  accura* 
cy  issue,  you  can  use  that  to  your  ad- 
vantage. Just  don't  believe  those  last 
couple  of  digits  unless  you  Know  tfie 
accuracy  ot  the  timebase  supports 
them. 

Two  Other  issues  affect  counter 
accuracy:  signal  level  and  noise. 
Theoretically  ttie  level  shouldn't  have 
any  effect  at  all;  as  long  as  ttie  signal 
trips  the  input  stage  of  the  counter, 
you  should  get  a  correct  reading, 
within  the  limitations  of  the  instru* 
ment  I  f^ven't  found  that  to  be  com- 
pletely true,  however  In  my  experi- 
ence, too  low  a  level  allows  Itttle  sig- 
nal modulations  from  hum  or  noise  to 
cause  the  tripping  of  the  input  stage 
to  be  intermittent,  as  the  signai  dips 
and  rises  around  the  threshoid  level 
of  tlie  instojment.  The  result  Is  that 
you  may  see  a  slightly  lower  frequen- 
cy than  you  expect,  which  could  lead 
you  in  the  wrong  direction.  Remem- 
ber, a  counter  only  records  how 
many  times  its  input  is  tripped  during 
the  measurement  period;  if  some 
pulses  are  missing,  it  doesnl  know 
that,  Tve  run  into  this  many  times 
with  low-level  crystal  oscillators.  The 
iip<jff  is  that  the  less  significant  digits 
wander  around:  especially  with  a 
crystaJ-gene rated  signal,  they  should 
stay  put  pretty  welt  with  perhaps  on- 
ly the  last  one  wandering  a  little  bit. 

Noise  can  have  )ust  the  opposite 
effect  If  it's  strong  enough,  rl  can  add 
extra  tnps,  resulting  in  counts  that 
are  too  high.  The  clues  the  same, 
though:  the  reading  wanders.  See, 
even  counters  can  get  messyt 

Reactance 

There  are  various  devices  to  mea- 
sure capacitance  and  inductance. 
Some  come  built  into  digital  meters, 
and  there  are  meters  made  |ust  for 
the  purpose.  You  can  also  get  inex- 
pensive kits  that  convert  those  reac- 
tances to  a  voitage  readable  on  a 
voltmeter.  Pretty  much  all  the 
schemes  rely  on  oscillators  or  flip- 
flops  whose  time  penods  are  altered 
by  the  unknown  quantities  and  then 
integrated  Into  a  voltage.  The  tech- 
nique works  very  well  but  the  analog 
nature  of  the  process  suggests  that  it 
isn1  as  accurate  or  stable  as  a  direct 
measurement  of  voltage,  which  con- 
centrates all  the  accuracy  In  one 
state-  the  A/D  converter  Of  course,  if 
the  oscillator  is  very  stable,  accuracy 
sf>oukJ  be  quite  good 

Well,  Vn&TB  are  other  kinds  of  mea- 
suring devices,  from  dip  meters  to 
bridges  to  transistor  gain  testers  to 
spectnjm  analyzers.  But  I  think  that 
weVe  covered  most  of  what  you  re 
likely  to  usa  on  a  frequent  basis,  i 
hope  youVe  enjoyed  this  topic.  Next 
time,  something  different!  Until  then, 
73fromKB1UIVl. 
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Continued  frvm  fHtge  55 
coniinuiEy,  but  wc  can  do  much 

more  with  solid*state  devices. 
Torching  the  leads  across  a  diode 
or  any  two  legs  of  a  transistor  re- 
sults in  a  display  similar  to  ihai  of 
Figure  2B.  This  is  a  represcmation 
of  a  basic  semiconductor  junction. 
As  with  the  capacitor  display,  any 
intemiption  in  the  smooth  curve 
indicates  a  problem  with  the  de- 
vice being  tesled.  Unknown  and 
gmb-bag  componenEs  can  also  be 
identified  as  "P"  or  "N"  types  by 
observing  the  direction  the  junc- 
tion breaks.  Finally,  it  is  possible 
to  do  rough  matching  of  transis- 
tors by  matching  the  displayed 
cun^es. 

Doing  in-circuit  testing  can  re- 
sult in  some  fairly  complex  wave- 
forms being  displayed.  This  is  es- 
pecially true  it  there  are  ICs  in  the 
circuit  under  test.  Opening  up  a 
leg  of  the  circuit  to  isolate  the 
component  under  test  is  some- 
times the  only  way  to  gel  a  good 
reading. 

The  besi  way  to  learn  about  and 
become  familiar  with  the  unit  is  to 
pby  with  it.  Get  a  handful  of 
known  good  parts  and  test  them, 
observing  the  traces  that  each  gen- 


crates.  Gel  some  scrap  printed  cir- 
cuii  boards  and  start  poking 
around.  Figure  2C  shows  an  indi- 
cation of  a  simple  compound 
waveform  that  can  occur  with 
multiple  components  when  testing 
in-circuit  You  can  even  try  read- 
ing integrated  circuits  with  it — de- 
pending on  the  chip,  some  fairly 
complex  waveforms  can  result. 

I  would  caution  against  trying 
to  measure  such  things  as  MOS- 
FETs,  GaAsFETs,  or  IGFETs. 
These  are  very  sensitive  devices, 
and  even  the  approximately  1  voh 
AC  thai  the  octopus  uses  for  its 
tesii;  might  be  too  much  for  them. 

I  hope  this  liltlc  gadget  proves 
to  be  as  useful,  and  as  much  fun, 
for  you  as  it  has  been  for  me. 
Again,  the  important  point  is  to 
use  it.  With  use  you'll  discover 
even  mare  ways  to  save  time  and 
effon,  time  better  spent  on  the  air 
rather  than  in  the  radio. 

Note:  With  the  220-ohm  resis- 
tor at  Rl,  the  voltage  across  the 
test  leads  is  closer  to  2  volts  AC. 
This  is  acceptable,  but  a  value  of 
approximately  680  ohms  will  drop 
it  to  the  I  -volt  leveL  ^ 

Originatly  printed  in  (he 
Arkansas  Regional  Club  Newslet- 
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Kenwood'^  TM'741  /P  or  TM'742A  UPGRADES 


The  RC*740X  Band  Unit  Expansion  Box 


The  RC-740Xhas  been  designed  to  accommodate  tttose  Hams 
who  require  more  capaaty  for  thek  dollar.  With  it,  you  may  install 
up  to  four  additlonat  units.  This  aifows  you  ^e  option  of  having  ail 

six  bands,  either  mobile  or  at 
your  base  station.  No  longer 
must  you  dedde  which  upgrade 
band  units  you  witl  do  without 
fhjrchase  any  or  all  four  of  them. 
The  RC-740X  has  been 
designed  with  &re  Ham  in  mirKi. 
allowing  you  to  install  it  without 
modification  to  your  Kenwood 
radio.  Simpiy  toltow  the  clear 
instructional  guide  and  you  wlH 
be  up  and  ready  for  that  ^ush/e 
QSO 


Siis:  r  {H}  xe^'iWjx  5. 75  (0} 
Power:  13.8  WC/ 190 ma  mmimum 
Cspscitf.  four  Kenwood  battd  untts: 
28  MHz  50  MHI,  220  MHz,  t200  MHz 
Empty  Weight  2  lbs. 
Remote  P/lomt  Compatitjte 
Compatibility:  Kenwood  *741  A 
'742  A  -641 A    '642  A    *942A 


P1UH  I^X  & 

shipping 


CALL  (800)  560-7234 

R         j^>  A  C   m  T  TfeehSupporlCet 9)  560-7008: 

*  \^        J        l  10am'4:30pmPST 

Radio  Control  Systenns,  Inc.  visa.  MasterCard. 

8iaS-G  Ronsor^  Road.  San  Dfego,  CA  92111  UPS  COD 


Ser^ng  the  LORD 
Since  1987 


THE  POWER  STATION 

The  POWER  STATfON  is  a  12V  x  7  AmpHr  gel-cell 
battery  complete  wrth  voltmeter,  vi/all  charger  and  a 
cord  for  charging  via  aulomobites.  It  wiil  power  most 
HTs  at  5  Watts  for  2-4  weeks  (depending  upon  how  long-winded  you 
are).  Also  VHF.  UHF,  QRP,  or  HF  mobiles  such  as  the  KENWOOD  TS-50 
(at  SOW),  There  are  no  hidden  costs,  all  you  need  is  your  mobile,  HT 
power  cord  or  cigarette  lighter  adapter 

The  POWER  STATION  provides  12V  from  a  cigarette  plug  and  has  two 
recessed  terminals  for  hardwiring.  A  mini-phone  jack  with  regulated  3V, 
6V,  or  9V  OLrtput  can  be  used  separately  for  CD  players,  Walkmans,  eta 
THE  POWER  STATION  can  be  charged  in  an  automobile  in  only  3  hours, 
or  in  the  home  in  8  hours.  The  charger  will  automatically  shut  off  when  the 
battery  Is  completely  charged,  so  you  can  charge  it  even  when  it  has  only 
been  slightly  discharged,  (unlike  Ni-Cads  that  have  memory).  Our  charg- 
ing circuit  uses  voltage  sensing  circuitry,  other  brands  are  timed  chargers 
which  always  charge  the  battery  a  fufi  cycle,  this  damages  their  battery 
and  shortens  its*  life  if  it  only  needs  a  partial  charge.  The  POWER  STATION 
has  a  voltmeter  that  shows  the  exact  state  of  charge  of  the  battery,  not 
worthless  idiot  lights  that  tell  you  "YOUR  BATTERY  iS  NOW  DEAD.''  The 
voltmeter  can  even  be  used  to  measure  voltages  of  other  sources. 


To  order,  send  check  or  money  order  for  $49.95  + 
SS-50  for  shipping,  along  with  your  shipping  address 
and  telephone  number  to: 


Guara 


ntee«i 


Best 
prices 


Joe  Brancato 

THE  HAM  CONTACT 

P.O.  Box  3624.  Dept.  73 
Long  Beach,  CA  90803. 


CA  Residents  Add  8  1/4%  Ss^es  Tai,  Alaslca.  Hawaii,  and  Candian 
Resjdonis,  pfeas©  send  U.S.  Money  Ofdof  a  Si  7. 10  Shipptrrg, 

1^  you  wish  more  informatron  ptease  send  a  SASE  to  the  above  Address.  Fof 
COD  orders,  call  {310)  433-5860,  oumide  of  CA  Orders  only  call  (300)  933- 
HAM4  and  leave  ^  massage.  Deafer  inquires  Invited. 
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Joseph  J.  Can-  K4fPV  P.O.  Box  1099 
FaUs  ChurctJ  VA  2204} 

Low-Voltage  DC  Power 
Supplies  11 

Here  we  go  again,  continuing  our 
discussion  of  low-voltage,  low-current 
DC  power  supplies.  These  supplies 
are  used  for  the  wide  array  of  Qidgets 
and  gadgets  that  hang  around  ham 
shacks  and  SWL  listening  posts,  as 
well  as  electronic  hobby isl  workbench- 
es.  In  this  rnonth's  instaflment,  we  will 
look  at  the  circuit  for  a  vanable  output 
DC  voltage  regulator,  and  some  pri- 
mary switching  circuits  for  llw  input 
end  ol  the  powei^  supply. 

Variable  Outpul  Voltage  Adulator 

The  voltage  regulators  thai  we 
looked  at  last  month  were  tixed  output 
devices  They  have  one  output  volt- 
age, and  are  not  adjuslable  tor  other 
voltages  (although  certain  circuit  tricks 
can  modify  the  output  voltages,  they 
are  not  recommended).  However,  the 
LM-31 7  and  IJVI-338  devices  are  use- 
ful for  a  variable  output  voltage  regula- 
lor.  Figure  f  shows  the  circuit  for  bolh 
forms  of  voltage  regulator. 

TTie  key  featyres  ot  this  drcuk  are 
the  same  as  for  the  previous  circuit: 
C1  is  the  filter  capacitor,  and  should 
be  rate^  at  2,000  |iF/ampere;  C2  is 
used  to  prevent  noise  problems  and 
smooth  some  output  variation;  da  ode 
Dt  is  used  to  snub  any  substrate- 
damaging  dumps  from  C2  or  ihe  ex- 
terna f  Circuitry. 

The  output  voltage  is  set  by  rafifetor 
voltage  divider  Ri  and  R2.  The  volt- 
age will  be: 


V^  =  1 .26  X  [R2/R1  +  1] 
With  the  values  shown,  the  output 
voltage  will  vary  trom  1 .26  volts  lo  36 
volts,  as  R2  is  varied  from  0  lo  5.000 
ohms.  If  R2  is  made  a  muirrlurn  preci- 
sion potentiometer,  then  it's  possible 
to  set  the  output  voltage  to  a  very 
small  tolerance  of  a  desired  value. 

Switching  Schemes 

Switching  is  used  to  control  Ihe  in- 
put of  the  DC  power  suppiy.  After  all. 
some  means  is  needed  to  turn  it  on 
and  Off  (marvelous  statement  of  the 
obvious!).  Figure  2  shows  the  mint- 
mum  switching  that's  necessary: 
Switch  81  is  a  single-pole-singie-throw 
(SPST)  switch  in  series  with  the  hot 
side  ol  ttie  AC  power  line.  A  fuse  or 
circuit  breaker  (CB1)  is  used  in  series 
with  ifie  switch.  Its  function  ts  to  open 
tfie  circuit  in  case  of  a  catastrophic 
fault  (like  a  short  circuit). 

The  MOV  device  is  optional,  but  it's 
highly  recommended.  It  is  a  metal  ox- 
ide varistor,  and  is  used  to  snub  out 
high-voltage,  short-duration  transients 
on  the  AC  power  line.  These  are  the 
devices  that  are  used  inside  those 
spedaf  outlet  strips  used  with  personal 
computers.  Residential  power  lines 
see  transients  of  2.QQQ  volts  peak,  at 
durations  Mp  to  20  ^s,  several  times  a 
day  Thai  s  a  lot  of  sflnesssssss  on  DC 
power  suppty  components,  and  could 
interfere  with  tf*e  operation  of  circuits 
(especially  digital  circuits). 

The  switching  scheme  shown  in 
Figure  2  is  not  the  best  solution,  in  my 
opinion,  Tine  problem  is  that  it  opens 
only  one  side  of  the  AC  power  line. 
Hopefully,  the  hot  side  is  opened 
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Figure  3.  Better  switct^tng  scheme. 
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Figute  4.  Reiay  switching  schems. 
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Figure  1.  \/ariab{e  output  voltage  regufator circuit 
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Figure  2.  Simpiest  primary  switchmg  circuit. 


.  .  .  but  that's  not  always  true.  Why? 
Because  AC  pJugs  are  often  inserted 
Into  the  outlets  backwards,  and  hous- 
es are  sometimes  miswired  (a  fnend 
of  mine  had  an  apartment  that  was 
wired  with  the  switch  in  the  neutral 
line!),  A  better  scheme  is  shown  in 
Rgure  3.  This  circuit  uses  a  double- 
pole'Single -throw  (DPST)  switch  to 
open  both  sides  of  the  AC  power  line 
simultaneously  As  a  practical  matter, 
you  may  have  to  use  a  doubfe-pole- 
double-throw  (DPDT)  switch,  but  they 
are  easily  available, 

A  relay  switched  scheme  js  shown 
in  Figure  4.  In  this  circuit,  the  two 
""s witches"  In  Series  with  each  side  of 
the  AC  power  line  are  actualy  contact 
pairs  on  an  eieciromechanical  relay, 
When  the  coil  of  the  relay  (K1 )  is  ener- 
gized, it  becomes  a  magnet  arxl  pulls 
the  switch  contacts  ctosed.  Switch  S1 
is  in  series  with  the  coil  of  relay  K1, 
and  the  SI^KI  pair  are  connected 
across  ttie  AC  power  lines.  When  SI 
IS  ciosed,  relay  K1  is  energized  and 
the  contacts  close  lo  apply  power  to 
the  transformer  pnmary  wirxiing.  Neat 
huh?  This  circuit  can  be  used  to  re- 
mote control  (by  wire)  the  on/off  func- 
tion, or  when  the  transformer  primary 
current  is  higher  than  a  small,  conve- 
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Figure  5.  Vottage  across  the  filler  ca- 
pacitor. 


niently  available  switch  can  handle. 

Fitter  Capacitor  Ratings 

The  ripple  fitter  in  a  DC  power  sup- 
ply is  used  to  srpooth  the  pulsating  DC 
from  the  output  of  the  rectifier  into 
something  resembling  the  T^ure'  DC 
needed  by  electronic  circuits.  These 
capadtofs  tend  to  have  high  values. 
For  example,  in  low-vottage  DC  power 
supplies  tfie  values  tend  to  be  470  to 
5,000  jj^R  In  high -vol  ta§e  DC  power 
supplies,  values  fend  to  8  to  100  ^. 
These  capacitors  can  store  quite  a 
charge. 

Capacitors  also  t^ave  a  working 
voJiage  rating  (WVDC).  This  voftage  is 
marked  on  the  capacitor  and  must  be 
heeded.  The  t>esl  practice  is  to  allow  a 
tolerance  for  variation  in  applied  volt- 
age as  well  as  variation  in  tfie  real,  as 
opfKJsed  to  marked,  vottage  ratpng. 

At  one  time  I  worked  at  a  major 
hospital  servicing  medical  equipment- 
One  brand  of  bedside  patient  monitor 
had  a  reliability  problem  with  scmtio  60- 
|iF/350  WVDC  (ilter  capacitors  in  a 
±200-volt  regulated  DC  power  supply. 
The  voltage  applied  to  the  regulator 
was  nominally  270  volts,  plus  or  minus 
15  percent.  This  means  that  the  actual 
voltage  could  vary  over  the  range  230 
to  310  volts.  The  filter  capacitors  used 
were  a  rather  shabby  component  that 
had  a  +20-percent  tolerance  on  the 
working  voltage.  That  means  the  actu- 
Bl  workmg  voltage  ralmg  could  be  as 
low  as  280  votts  Was  ff>e  design  engi- 
neer missing  something?  That  fitter 
capacitor  could  be  hit  with  a  voltage 
tfiat  was  30  volts  over  its  actual  rating! 
The  symptom  seen,  over  and  over, 
was  eitfief  shorted  filter  capacitors  or 
swollen  tKxles  that  indicated  a  fault  in 
Ihe  near  future.  When  we  started  us- 
ing 60-^F/450'WVDC  capacitors  in- 
stead, the  reliability  problem  went 
away.  Because  of  that  experience, 
and  the  fact  that  the  equipment  was 
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Marc  I  L^avey,  M.D..  WA3AJR 
6  Jenny  Lane 
Baffitnore  MD  21200 

A  few  monlhs  ago,  I  sidestepped  a 
question  about  using  sour>d  boards  in 
your  desktop  computer  for  processing 
RTTY  signals.  Well,  from  Alain 
Bourassa  VE2MTV  comes  the  blow- 
ing repfy,  via  Intemei: 

"I  was  just  reading  your  June  RT- 
TY Loop/  i  know  of  those  soltware 
packages  for  RTTY,  AUTQH, 
PACTOR,  and  even  packet  ai  1,200 
and  9,600  baud  with  a  sound  card. 
The  Rrsi  Thrr^g  to  know  ts  that  Ihose 
software  programs  were  nol  written 
for  a  Sound  Blaster  card  (the  Creative 
Labs  originaf),  They  are  written  for  the 
Cardinal  DSP  16  and  a  tew  other  Car- 
dinal cornpaiible  sound  boards  like 
the  Beethoven  DSR 

"This  card  (the  Cardinal  board)  rs 
Sound  Blaster-compatible  as  well, 
and  this  js  where  the  confusion  comes 
from,  I  bought  mire  locally  fdr  $140 
Canadian,  which  could  put  the  cost  in 
the  USA  at  around  $70  to  $80  This 
card  is  not  hard  to  get.  but  most  of  the 
time  you  have  to  ask  for  ft,  and  a  ven- 
dor will  ofder  ii  for  yoy.  It's  not  the 


land  of  sound  card  thai  many  dealers 
keep  in  stock  for  regular  customers. 

"Those  sound  boards  are  a\\ 
equipped  with  an  AMD  DSP  chip,  and 
Cardinal  just  asks  $39,00  for  their 
software  developmeni  kit,  compared 
to  over  $400  for  the  same  kind  of  krt 


seen  the  DSP  voice  software  and  a 
software  package  for  decoding  HF 
WEFAX  with  a  real  Sound  blaster 
(Pro  or  ISASP)," 

A  variety  of  programs  are  available 
for  experimeniaiion  alF  over  the  Inief- 
net.  One  such  program, 
PSATOOLi,ZJP,  is  induced  on  the  lat- 
est editron  of  the  *RTTY  Loop'  sof^ 
ware  collection.  This  is  a  Cardinal 
Sound  Card  (PSA)  toolkit,  written  by 
Johan  Forrer,  KC7WW  It  contains  an 
updated  PSA  toolkit  as  de&cnt>ed  in 
"An  Adaptive  HF  DSP  Modem  for  100 


IVs  easy  to  understand  why  Cardinal, 

even  if  not  as  renowned  for  their 

sound  boards,  is  the  favorite  for 

the  software  developers/' 


from  Creative  Labs.  It's  easy  to  under- 
stand why  Cardinal  even  if  not  as 
renowned  tor  their  sound  boards,  is 
the  favorite  for  ttie  software  develop- 
ers. 

The  easiest  fife  to  firKJ  is  called 
PSATOR.  This  is  PACTOR  software 
written  by  an  American  ham.  I  also 
have  a  packet  driver  written  to  be 
used  in  JNOS  with  an  'attach'  com- 
mand that  will  let  the  Cardinal  DSP  16 
act  like  a  DRSI  packet  board  al  >,200 
and/or  9.600  haud^  This  driver  was 
written  by  a  Swiss  ham.  t  also  have 


critk^  to  the  patients  being  served,  I 
developed  a  preference  for  Itie  prac- 
tice of  selecting  a  WVDC  ratir>g  ihai  is 
at  least  40  percent  over  the  maximum 
probable  voltage  that  will  appear 
across  it. 

Safety  First 

When  working  on  DC  power  sup- 
plfes,  you  may  be  ejcposed  to  hrgh  AC 
or  DC  potentials  that  can  kill  you,  tn 
addition,  the  filter  capacitors  may  re- 
tain a  charge  even  after  the  equipment 
is  turned  off.  Be  very  careful  around 
cjfcuits.  arxj  don't  work  them  tot.' 

One  problem  with  many  AC*opefat- 
ed  power  supplies  is  tfiat  the  AC  pow- 
er marns  are  ground  referenced  at  ttie 
service  entrance  to  the  house,  This 
means  that  If  you  accidentally  touch 
the  hot  side  of  the  AC  power  line  whrle 
grourxled,  you  get  the  full — potentially 
lethal^whack!  In  order  to  prevent 
problems  like  that,  I  tise  an  isolation 
transformer  on  my  workbench.  Ttiese 
transfonriers  are  1:1  ratio,  so  will  pro- 
duce 110  volts  output  when  the  input 
is  110  volts.  Models  are  available  that 
have  a  line  cord  on  the  primary  side, 
and  a  three-pin  starKlard  AC  output  on 
the  secondary  side^  The  votl-ampere 
(i,e„  wans,  tnom  or  tess)  rating  will  let 
you  know  how  much  power  can  be 
drawn  from  the  transformer  I  use  a 
2.000- VA  (2'kVA)  model  to  power  ev- 
erything on  the  workbench.  I  was 
lucky  .  .  .  my  tsoiatkin  transfofmar  was 
industrial  surplus  and  appeared  at  a 


very  good  price  on  the  shelves  of  a  k>- 
cal  electronics  distributer  (2,000-VA 
isolation  transforrtiers  can  be  pricey, 
but  they  can  save  your  life!), 

Rectrfier  Ratings 

Figure  5  shows  a  half-wavt  reotifief 
(for  srmplidt/s  sake)  arxi  a  ripple  fil- 
ter, redrawn  to  alkiw  us  to  see  that  the 
voltage  across  the  capacitor  is  in  se- 
ries with  the  secondary  voltage  of  the 
transformer  secondary.  On  the  first 
positive  half  cycle,  capacitor  CI  is 
charged  to  very  close  to  the  peak  volt- 
age provided  by  the  transformer,  On 
the  next  half  cycle,  when  Vt  is  nega- 
tive (reverse  biasing  the  diode),  this 
voltage  is  in  series  with  VI  (the  capac- 
itor voltage).  At  the  AC  peak,  there- 
fore, the  series  combination  applied  to 
the  rectifier  is  twice  jbe  peak  AC  volt- 
age. Or.  in  terms  of  RMS  voltage 
(whk:h  is  how  the  transformer's  sec- 
ondary voltage  is  rated),  the  series 
combination  <rf  VI  +  V2.  whk:h  reverse 
biases  the  diode,  is  2  x  1,414  Vp^j^s, 
or  2.83  VptMS^  '*  you  have  a  12,6-volf 
RMS  transformer,  then,  the  voltage 
applied  to  the  rectifier  as  a  reverse 
t>ias  is  35.7  volts.  A  diode  with  a  50- 
volt  PIV  ratir^  is  a  Icttle  marginat  in  this 
application  because  the  va nation  of 
the  AC  power  line  can  push  it  up  to  50 
volts.  That's  why  t  would  use  a  100- 
volt  PIV  diode  (or  higher!).  In  fact.  I 
tend  to  use  tN4007  (i.OOO-voH  PIV) 
for  all  low-vottage  applications  (be- 
sides, It^  are  cheap  in  bulk). 


and  200  Baud,"  OEX,  November 
1994: 

SPASM21  .EXE— Public  domain  21xx 
assembler  (updated): 

CLOAD- EXE— Bootstrap  formatter; 

PSA  1, OBJ— Object  modules  for  writ- 
ing your  own  "C* 

PSA2. OBJ— language  applications 
(large  model  only); 

PSA.H — Header  file  reQuired  to  com- 
pile  *C"  applications. 

As  mentioned  above,  the  complete 
program.  PSATOR.  is  also  available 
on  the  latest  'RTTY  Loop"  disk  as 
PSATO|110,ZIP  Version  Beta  0.10. 
which  replaces  beta  0.09A,  dated 
7/TT/94.  tt  enables  both  AMTOR  artd 
PACTOR  using  a  PC  DSP  sound 
cajd.  The  package  contains  software 
for  using  the  DSP  chip  on  a  PC  sound 
card  to  implement  an  HF  DSP  mo- 
dem. This  software  will  only  run  on 
PSA-based  sound  cards.  The  PSA 
sound  cards  contain  a  three-chip  set 
Irom  Ana  tog  l>evices  tfiat  ir>cludes  an 
ADSP2115  DSR  memory,  and  a  CD- 
qualrty  16*bit  A/DD/A.  There  are  sev- 
eral manufacturers  for  such  cards: 
Cardinal  Pro  16  (and  Pro  16  Plus), 
Orchid  Soundwave  32.  Western  Digi- 
tal Paradise  16-DSP.  Wearnes 
Beethoven,  and  Echo  Speech.  Johan 
Forrer  KC7WW  has  developed  this 
software  and  placed  it  online  for  ama> 
leur  use. 

Overall,  these  packages,  and  oth- 
ers available  online,  allow  one  to  im- 
pie  mem  a  variety  of  communication 
modes  through  advanced  hardware 
and  software  techniques.  I  would  be 
interested  in  hearing  of  your  experi- 
ences with  this  pathway. 

Having  addressed  one  problem, 
let's  see  if  you  all  can  help  out  with 
another  one.  Arthur  F.  Jeyes  AA3GU 
sent  aJor>g  the  foltowtng  question: 

*Hi.  I  read  your  features  in  73  mag- 
azine, and  was  wornlering  if  you  can 
give  me  some  help.  I  use  a  KAM  Plus 
and  an  MFJ-12786  for  digltai  commu- 
nications. However,  in  an  effort  to 
achieve  better  performance  I  would 
like  to  use  a  dedicated  terminal  unit 
(TU).  I  have  purchased  an  tRL  FSK^ 


1000  (used)  and  am  attempting  to 
hook  ft  uf>  to  my  Kenwood  TS-650  at 
this  time.  The  information  that  I  have 
Is  conflicting,  at  best.  Some  informa- 
lion  on  hookups  was  Included  with 
BMK-MULTY,  and  other  information 
was  included  with  the  FSK-iDOO.  But  t 
caji*t  seem  to  find  a  definitive  gukte  to 
setting  up  strapping  and  interconnects 
to  radiQ/PC.  In  addition,  the  FSK-1000 
has  a  daughter  board  that  Is  nol  docu- 
mented in  the  manual  that  1  have,  al- 
though it  appears  to  be  a  factory -in- 
stalled option. 

"Any  help  you  could  offer  woukj  be 
greatly  appreciated  .  ,  . " 

I  seem  to  remember  a  daughter 
board  on  an  1RL  demodulator  I  had 
some  years  back,  Art,  and  11  may  just 
rep  resent  a  factory  installed  upgrade. 
However,  I  will  back  off  and  see  rf  any 
of  the  readership  have  experience 
with  this  combinaikin.  Your  equipinent 
is  not  that  aberrant^  though,  and  1 
wouldn't  doubt  at  all  that  someone 
else  may  be  using  a  setup  similar  to 
yours.  Sit  tight,  and  let's  see  what 
comes  in. 

I  received  a  letter  fn^m  Df,  Anil  Ku- 
mar Agarwal  VU2TRI  at  the  Medical 
Amateur  Radio  Society.  Agra,  India,  in 
which  he  describes  their  small  ham 
radio  club  In  the  local  medical  college. 
With  a  386SX  computer  and  several 
simple  programs,  Ihey  are  si  ill  unable 
to  copy  RTTTY  wrth  (heir  setup.  AjitI  is 
looking  for  some  RTTY  frequencies 
for  monitoring,  simple  software,  and 
some  kind  of  cluiJ  project  for  a  RTTY 
station. 

Well,  hopefully,  the  Baycom 
schematic  printed  here  a  bit  ago 
(June  1995.  p.  69)  will  t>elp  meet  the 
desire  for  a  simple  honie-brew  circuit. 
Many,  many  folks  are  using  the  Bay- 
com package,  the  software  for  which 
is  part  of  the  'RTTY  Loop"  dfsk  collec- 
tion. A  simple,  TU-less  design,  Bay- 
com may  be  your  best  bet  tor  a 
stmightfonward  club  projects 

While  I  have  sent  much  of  this 
material  to  AniL  I  witi  say  again  for 
those  just  amving,  that  amateur  RTTY 
may  be  heard  most  commonly  at  or 
around  3.620  kH2  and  14.080  MHz, 
Commercial  RTTY  is  rarely  Baudot, 
so  listening  to  that  is  a  hit  or  miss 
proposition. 

rve  mentfoned  the  'RTTY  Loop' 
d^sk  collection  several  times  above. 
Again,  for  newbies  to  the  "Loop,"  this 
Is  a  series  of  more  than  ten  disks  with 
a  variety  of  programs  of  Interest  to 
the  digitally  inclined  ham,  A  full  list  of 
programs,  now  inctuding  a  one-line 
deschption  of  each  program,  may  be 
yours  for  a  self- addressed;  stamped 
envelope  to  ihe  above  snailmaif 
address^  or  an  E-mail  request  to  one 
of  the  E-mail  addresses  below.  The 
full  details  of  how  to  obtain  the  d^sks 
is  included  wJlh  the  listing.  Your 
comments,  questions,  and  answers 
to  my  questions  are  also  solicited. 
Address  me  electronically  at 
75036,2501  on  CompuServe,  at 
MareWA3AJR  on  Delphi,  also  ai 
MarcWA3AJR  on  America  Online,  and 
via  my  preferred  Internet  address  at 
MarcWA3AjR@aol.com. 
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Number  20  on  your  F^dback  card 


H  M  numoef  d»  on  your  reeoj 

Hams  with  class 


Carole  Ferry  WB2MGP 

M&dia  Mentors  fnc. 

Sm&rt  island  NY  10313-0006 

\t  was  wiifi  11^  greatest  of  pmte  ttial 
I  Jnlroduced  the  young  adulls  who 
were  this  year's  speakers  at  the  Day- 
ton HamVenMon  Youth  Forum.  Each 
year  young  people  rrom  all  across  the 
country  (and  some  from  other  coun- 
tries, too)  begin  getting  in  touch  with 
me  as  early  as  the  summertime  to  be 
interviewed  for  me  Youth  Forum.  Ai- 
thougli  I  riever  like  to  turn  anyone 
6own,  it  is  an  encouraging  sign  that 
many  more  children  have  been  apply- 
ing than  there  are  slots  available. 

Preparing  for  a  successful  youth  fo- 
rum the  magnitude  of  the  one  at  Day- 
Ion,  is  a  job  that  requires  a  great  deal 
of  t^me  and  offort.  starling  oine  months 
prior  to  ifte  event.  If  you  and/or  youf  lo- 
cal liam  radio  elub  plan  to  have  a 
ycMjth  forum  at  a  hamfesi  or  other  ham 
radio  gathering,  you  might  want  to  give 
me  a  call  for  some  tips  that  will  save 
you  much  tJme. 

The  children  I  selected  this  year 
each  spoke  about  differed  aspects  of 
ham  radio.  1  chose  children  who  repfe- 
sented  a  vanely  of  interests  and  badc- 
grounds.  They  were  all  wonderful!  Ii 
takes  a  lot  ol  courage  for  a  young  per- 
son  to  get  up  in  a  room  filled  with 
adults  as  well  as  their  own  peers  and 
deliver  a  lO-minute  speech. 

The  ^rst  up  to  the  podium  was  Marc 
Azar  N2XEZ  from  Tom  s  River.  New 
Jersey  Marc  and  his  dad  are  tioih  ac- 
trve  in  ARES.  He  is  14  years  Old  and 
enjoys  doing  emergency  communica- 
tions, 

Stefnee  Lindb^rg  N0ONP  is  18 
years  old  with  an  advanced  ticket.  She 
is  from  Kansas  City,  Missouri,  wtiere 
her  extraordinary  work  with  the  Red 
Cross  was  documented  on  a  local  tele- 
vis  ior>  show.  Stetoee  is  visually  im- 
paired and  easily  impressed  the  audi- 


ence with  her  determination  and  en- 
thusiasm. She  gave  a  nice  talk  entitled 
"Reasons  For  Becoming  A  Ham." 

Missy  Hoitefibecfe  AAOOF  from  the 
Kansas  Andover  Middle  School  is  a 
teacher  who  brought  three  of  her  ham 
radio  students  wiih  her  to  the  Youth 
Forum.  The  day  before,  Missy  was  a 
speaker  at  my  Instructors'  Forum 
where  she  gave  an  outstanding  pre- 
sentation. The  three  youngsters.  Sarah 
Hilt  AAOTN  (age  15).  John  Dolecek 
KBOLHG  (age  14),  and  Donovan  Mel* 
calf  NOUYW  (age  15),  had  abng  with 
Mi^ssy  prepared  a  delightful  30-minuie 
skit.  When  the  apron  and  pots  and 
pans  came  out  for  a  taKe-off  on  the 
SOS  commercial  on  TV,  we  all  knew 
we  were  in  tor  a  treat. 

When  each  of  the  three  children  got 
to  the  microphone*  he  Or  she  spoke 
atx>ut  their  most  exciting  adventures  in 
Missy's  classes,  including  Field  Day. 
balloon  launchmg  with  a  cricket  on 
board,  packet  radio,  and  lots  more.  We 
were  trying  a  new  format  by  letting  the 
teacher  be  Involved  in  the  children's 
presentation,  tt  was  terrific^ 

Robbie  Mehls  KBOMAS  is  13  years 
oW  and  is  treasurer  of  the  Boulder  Am- 
ateur Radio  Club  (BARC  Jr;)  m  Col- 
orado. Robbie  was  recommended  to 
me  by  Ellie  ar^d  Rip  Van  Winkle,  who 
are  two  of  the  efmers  doing  an  out- 
standing job  with  children  in  ham  radio. 
El  lie  N0QCX  has  supplied  me  with  ex- 
cellent BARC  Jr  speakers  lor  the  past 
three  years,  and  is  a  good  example  of 
the  influence  a  teacher  ean  have  on 
the  lives  of  her  students. 

Robbie  was  an  outstanding  repre- 
sentative of  his  club.  His  slide  presen- 
tation of  an  outfng  his  group  went  on 
into  the  Canyon  lands  of  Colorado  was 
breathiai^ing  The  emphasis  of  his  talk, 
of  course,  was  on  the  role  of  ham  radio 
emergency  communications  when 
danger  arose,  It  was  ar>  excellent  pm- 
sentation. 


Photo  A.  Eignteenyear-otd  Stefnee  Lindberg  N0ONP  shows  video  of  her  TV 
coverage. 


Don  LaFreniere  VA3DJL,  16  years 
oid,  is  from  Ontario.  Canada.  He  is  the 
coordinator  for  his  club's  ARES  net 
Don  had  the  group  smiling  and  Eaugh- 
ing  as  he  described  his  search  fof  a  ra- 
dio dub  composed  of  other  youngsters, 
bul  wound  up  joining  the  "Retirees* 
cfub.  His  great  sense  of  humor,  the 
video  footage  of  his  club  activities  com- 
bir>ed  with  a  musical  background,  and 
a  descrcption  of  his  accomplishments 
aJ]  made  for  a  wonderful  presentaiion, 

Allison  Zeitwock  KD4CKP  is  t5 
years  old  with  an  Advanced  licker  She 
Is  from  Louisvilfe.  Kentucky,  and  was 
the  Westlink-YAESU  Young  Ham  of  the 
Year,  Allison  spoke  about  her  work  with 
the  Girl  Scouts,  and  her  aggressive  ef- 
forts in  recruiting  other  kids.  This  well- 
rounded  young  lady  was  a  de fight  to 
fisteo  io. 

The  next  speaker  was  one  of  the 
young  people  influenced  by  Allison. 
Daniel  Sturgeon  KE4KXB,  17  years  old 
and  from  Louisville,  Kentucky,  Daniel  is 
actively  recruiting  other  children  by 
working  through  the  Boy  Scouts.  He 
has  rnlernalional  amateur  radio  inter- 


ests that  led  hirti  to  winning  a  congres- 
sional scholarship  to  go  to  Germany  to 
study  next  year.  I  made  Daniel  promise 
to  stay  in  touch  with  me  about  his  ad* 
ventures  overseas.  We  all  wish  hjm  tfve 
best 

Three  of  the  manufacturers  were 
well  represented  at  the  Youth  Forum, 
where  they  generousty  donated  rigs  to 
three  lucky  youngsters  in  the  audience. 
Maria  Lopez  from  Kenwood  presented 
Michael  Macino  KB9IHS  with  a  22AT 
ng.  Richard  Stobbs  KCSIslSZ,  the  cus- 
tomer service  manager  of  MFJ. 
presented  Ryan  Southwell  KE4GEISJ 
with  a  20  meter  SS8  TravelRadio. 
Derek  Wyatt,  a  young  man  who  is  now 
highly  motivated  to  gel  his  license,  was 
the  winner  of  an  loom  2  meter  T21A 
HT.  Chris  Lougee  presented  the  rig  on 
behaff  ol  Icom.  Let's  atl  remember  to 
support  the  manufacturers  who  lend 
their  support  to  education  and  young 
people. 

It  was  once  again  a  great  privilege 
for  me  Io  be  part  of  the  forum  that 
showcases  the  accomplishments  and 
radio  achievemertts  of  youf^  tvams 


Pholo  0.  TfiB  gtttup  from  An<k}ver  Middle  Schof^  tfid  a  tively  demonstfation  of  their 
baftoon  launch^ 
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Photo  C.  Richard  Stiit^s  KCBNSZ  from  Mhj  presents  a  20  meter  SSB  Travel' 
Radio  to  Ryan  Southweff  KE4GEN. 


ORDER  NOW  1-800  4  HOBBY  KITS  I    orp  amplifier 


•  2  Meters 
'  223  MHz 
•440  MHz 

*  6  Meiers 


FANTASTIC 
FM  TRANSCEIVERS 


Rafns^  bFe:ah5  the  price  banier  en  FM  rigs!  TTie  fX  is  ideal  br  shade, 
portable  of  rrtobtte.  The  wkd^  fr^qy^ncy  cwmge  and  pra>graiTirTi3j>le 
r^oeaier  spHs  makes  the  f X  me  p&iiect  ng  lof  Miatcur.  CAP  or  MAR& 

..No  pfobfem.  TweJve  dtode  pri^graffinicd  channels.  5W  RF  output. 
sensrtFve  cfuaJ  convefston  re<:cwef  ira  pftrven  EASY  3;^€fTkbjy-  VVIiy  pay 
more  for  a  used  foreign  rig  wincn  you  can  lave  o^e  AMEFHCAJ^  MADE 
(by  you}  for  te^.  Coynes  osmplei^  le^^  case  and  speaker  mika^  Ordef 
ffiir  maicfiing  case  and  imob  set  tor  tfiar  pni  look. 

FX  50  ki!  \t  Mef©fS>    ,„.„_ S149.9S      FX'146  kit  (2  Mbipf^)     ,.       ,  ..         yia^flS 

FX-^^^  kn  n  l^^  Motofs) Sl4t.95     FX-t40  kit  (3/4  Meters}.., ^16a,9€ 

CFX  matching  case  sei ,, S2S.95    FXM  1,  iCOMA'aesu  style  speaker  mcke S2S.9S 


Fof  a  slick  iiKte  QRP  bfxist  use  one  o* 
the  20  Watt  ampHfi^r^.  Needs  only 
1/2*2  watts  of  dri^e  for  full  output, 
linear  for  SSB,  AM  or  CW  openatran. 
power  MOSFETs  for  hi^  effiecJency 
and  multistage  low  pass  fitter  for  a 
clean  stgnftl-  Built-in  T/R  relay  for 
aytomatic  switching,  runs^  on  12-15 
VOC  at  Z^  amps.  Add  {nrr  matching 
case  sef  for  a  conrtplete  station  k>ok. 

Vour  Gfioice  of  t}«nd5 - S49.9S 

Specfly  band-  (OAMP-20. 30.  40,  90) 
CQAMP  Matchtrtg  case  set S14.9S 


2  MTR  &  220  BOOSTER  AMPS 


Here's  a  QfGa!  booster  (or  any  3  meter  or  220  MHz  hand-held  uriil.  These  power 
booster  deliver  &vef  30  watis  ol  oulput.  allowing  you  to  tiii  itie  repealer's  full  quieting 
while  tfie  low  noise  preamp  remarkably  improves  recepltEin.  Ramsey  EEeclronics  has 
sold  thousands  of  2  meter  amp  kits,  bu!  now  we  ofler  completely  wired  and  (ested  2 
meter,  as  well  as  230  MHz  ymls.  Both  have  all  the  features  of  the  high-priced 
boQ&ters  ^t  a  fraction  of  Iho  coal. 
PA- 1 0  2  MTR  POWER  BOOSTER  (t  0  X  power  gain) 

PA-20  220  MH^  POWER  BOOSTER  (8  X  power  gain)  Fully  wlrod  &  tested .«-..S99.&5 


SX-20  20  METER  SSB/CW  TRANSCEIVER 


F^nalJy.  a  h^ndy  go  anywhere  h*g  that  puis  ih-:- 
fun  t>ack  into  ham  radio.  How  ^ut  lt>e  DOS 
synihesjiff  that  luries  in  10  Hi  steps  w^th 
eicephoraliy  low  noc^fl  for  weak  sigjial 
reckon.  Dr.  how  about  the  buiti^in  tamfeic  CW  ^h>^^^  .' 
keyer  Jtiat  ttas  a  digitBt  readout  of  yoor  CW  ^H«»«^« 
speed.  I^eftty  to  wall  RF  outptri  (thafs  oiily 
tl/?S  \mias,  betow  a  tOO  wac  ricf}  ca^  be  tuned 
dEPpn  for  rue  QRP  open&on.  Inckidecf  «i#i  tie 
SX-20  is  ihe  hand  m*a  mMi  liandy  UP^IX?WN 
butba^  lor  rwnoi&  njnmg  o?  the  lig  itCiib  drivng 
— or  tdmg—  or  boai'^-  Ava-i^iie  it  both  fii% 
assembled  »xi  tu/i  to  buid  M  l^^m.  youl  &id 
ttiat  ihe  SX-20  w4  beconv  ytxir  favcxite  rig, 

SX-20  20  meter  SSB^CW  Trartsceiver, 

hjUy  wired,  1  yr  Wdirranty  .,., ,.. ,,....„ ..i,.........! 

SX'20  20  meter  SSaCW  Transcewer  Kft  Form 

Optonal  CW  Audio  Fiiter  SXCWW  WT  .....__., .......S49.9S        1^ 


S34g.ds 


2WAY  RADIO 

SERVICE 
MONITOR 


CQf.^3  the  wotid's  mosi  popjui/ 
low-cost  service  nonFior  For 
shops  big  0*  sman,  the  COM-3 
dekier^  ac^anced  capat>Htiie$ 
teri  lantastic  pnce— and  our 
new  lB«st  pfogram  iflQB$  you  to  own  a  COkil-3  lor  less  irian 
S3 00 ^^i  FeanitK ■  [>*ed e*y leyfeoard  wtth pfoyamimabie 
ttmtHMyf  *  Auk]  &  tvansmnef  fewiibncy  counter  *  LEO  bar  graph 
fnqueney/^mir  deviadian  Jsplay  *  O.MOODO  pV  outpu  levels  '^ 
High  receive  sensitiVfty.  Iss  ttian  S  |iV  •  tOO  I1H2  IP  999^995 
MHi  •  Continjous  inqiaeiief  owerage  •  Trarsfn*  pnAectbnt,  up 
to  too  *aite  •  CIS  torte  encoder  •  1  KHz  arc  eternal  modutaL«n. 
COM-3  2  Way  Ratfio  Service  Monitor  52995.00 


FOXHUNT  HEADQUARTERS 


Locale  hKfden  or  u^Kno^n  transminefs  fast  Tt^  R>xhoi.9nd  efereciKjn 
finder  connects  10  the  antenna  and  speaker iac^  -srt  any  radJO  receiwer. 
AM  or  FiM  Ifom  1  MHi  to  1  GHz-.  The  antanr^a  (a  pair  of  dipole 
telestxipic  whips)  is  fotaied  until  the  Null  meter  shows  a  minjrnurri.  A 
pair  ot  L£D5  indicaie  to  lum  Lefl  or  Right.  The  f  o;(hound  (S  ideal  lo  irse 
with  a  walkte  lalhle.  il  you  wsh  lo  transmit,  go  ahead,  a  buill-in  T/Fl 
switch  senses  any  iiansmiti^  FIF  and  switch&s  itself  out  of  circuil  while 
you  ]alik.  ll  doesn  1  get  any  easier  than  this!  Wc  provide  all  parts  except  for  a  Hew  feet  of  t/2  ioch 
PVC  rape  a  via  table  at  any  riardwar  e  siore  for  a  dotlar  or  t'Aro,  AtM  our  malchlog  case  sei  for  a 
complete  finished  untl.  Be  the  one  wilh  Ihg  an&werg,  wn  those  transjnitier  hunts  and  track  down 

Ifioso  famtmei^.  yoirli  do  N  all  with  your  Fojthourid.  , 

Add  some  (un  to  your  club  e^^ents  by  having  ^  iransm liter  hunt!  FoKhunling  is  a  c^aie  swc<^ing  the 
nation,  but  many  ciJjs  are  missing  ckiI  on  the  aclion  bcjcause  they  lack  the  DxpCfitJSe  or  tinre  to 
develop  iheH"  own  taxhurt  iransmitler.  We  sel  one  of  our  most  d<jvious  and  sneaky  ongineers  lo  the 
lask  of  designing  an  ea&y  to  build  and  use,  yet  highly  capable  Fojchu^l  liansmiitcr.  A  snazzy 
mic^pfocessor  controller  has  Iffith  preset  arid  programmable  transmission  characteristics  allowing 
you  to  easily  set  the  dittiouty  tevel  from  iHsginner^  to  "know-ii-ar!  The  SiyFox,  FHT-i.  is  crystal 
caniToiled  in  the  2  meter  band  (cryslal  lor  t46  &2  inctudesJ)  wjUi  a  power  oytpot  ol  5  watts  ihas  ts 
afl|)us:able  by  the  roniroiierlTie  transminer  is  programmed  to  iD  in  CW  or  adm  our  voice  option  d 
yoy  realty  want  to  aggravate  the  Hoops  *  Ha  ha.  you  can  1  find  mef  Join  the  lun.  get  rid  of  those 
stjffv  oa  meetings  and  pcnics.  hgvea  b«hurtf 

Of '1  Foxhound  dirficSon  fcoder I*  .,  .„.  S59  95  COf  Matehing  case  se!  for  DF-t  ,,  Sl*.&5 
FKT-1  SlyFoi  FoKhunt  tnmsmjder  kit  .Si  29.95  FHEO-1  Voce  ID  optiori,.™.,™.™..  S29.95 
CFHT  H^vy  duty  metal  matching  case  set  tor  FH  T-1 — ».- -*.*,    S29.95 


PACKET  RADIO 


Two  nsw  isri^-,-^  aTQ  i.i.^e  tor  the  Commodore  6*  (P-64A}  or  the  E'.'  -  C  (P-IBW)  L  ■ 
s«ftty  NOTUNW6*  Wude*FREl  *sh  software,  PC  Board  afrf  Fuil  Dooimenlabw  K<  t&rm 
P-WA __™S59.95     P-iafc*  , SB9-^     C^F  CPIC S14.t5 


Mifitature 
SPEAKER-MIKE 


Fjts  Tcom, 
YaeSu.  AFinco, 
Ramsey  and 
Radio  Shack 
rsgs'  Looking  k^ 
3  handy  little 
spfiaker-mike  to 
c  0  m  p  I  i  m  e  n  I 
your  FX  trar>S' 
cerver  or  other 
I  COM  style 
handie-talkie? 
The  Ramsfiy 
SM-1  speaker-mUfO  is  a  beauty.  It's  only  t  1/2" 
wide  by  2  1i2  inches  high  and  lias  a  handy  dip 
on  the  bach  so  you  can  eastiy  clip  i1  to  yD4jr 
Lapel  or  shin  lis  small  miemat  speaker  isn't 
gorig  lo  break  any  eardrums  but  is  very  dear 
and  has  picmy  ol  pop  lo  tm  ttcard  when  wom 
There  s  even  a  jsdi  on  itie  mfce  so  when  you 
pbjg  1  in.  yoUi  tf  Nve  tia  use  o4  tfie  ^>eak^ 
jick  iFDm  yoyr  radio.  FNs  aO  Radio  Shack, 
icon.  Ywsul  Ainoo  vid  Ramsey  rigs. 
Shif-7  M^ni'Speakef  rmk^ 
Fuiyasaembied. ....S24.!B 


SHORTWAVE 
RECEIVER 


CW  KEYER 


.Send  perfect  CW,  Microprocessor  keyer  features  4  programmable 
memories  of  Lp  to  26  words  each,  iambic  kiiying.  dot-dash  menwry, 
variable  speed  Irom  3  60  WPM,  adjustable  sidetone.  keyi-rug  lo  any  rig 

and  lully  RFi  proof  EAROfVl  memory  keeps  messages  up  lo  1OQ  years  ■ 
you'it  go  siJent  belore  the  key!  includes  buiit-tn  touch  paddles  or  use 
your  own-  Easy  assembly  and  matching  case  sel  available  for  a  nice 
station  fook, 

C  W-7D0  Mi  c  ro  key  or  kit SS9-M    MK  Matching  ca  se  set S1 4.95 

CW-700WT  Assembled  CW-700and  case .....S119.&5 


ACTIVE  ANTENNA 


Cramped  for  space?  Get  long  wire  perlormanco  with  this  desktop 
antenna.  Property  deslgraed  unit  has  duai  HF  and  VHF  circuitry  and 
buill-in  wtiip  antenna,  as  well  as  external  jack.  RF  gam  conirot  and  9V 
opG ration  makes  unit  ideal  for  SWLs.  traveling  hams  or  scanner  buHs 
who  rwed  hotter  receplion.  The  matcJ^ng  case  and  knob  sel  gives  tt>e 
unil  a  hiundred  dollar  iookJ 
AA-TKil S26.95  Match  mg  ca&e  &  knobset.  CAA .  Si  4. 95 


Fantastic  receiver  that  captures  the  world 
with  JLi5t  a  12^  antenna!  Can  receive  any  2 
MHz  portion  from  4-11  MHz.  True 
superhei.  has  smooth  varactof  tuning, 
AGO,  RF  gain  control,  ptenty  of  speaker 
volume  and  runs  on  a  9V  battery. 
Fascir^aling  Seoul,  school  or  club  project, 
provides  hours  oj  fun  for  ovon  the  most 
serious  OXer,  For  the  car,  consider  our 
shortwave  converter.  Two  switchabie 
bands  (in  3  22  MHz  ran^a),  each  1  MHz 
Wide — tunable  on  your  car  radio  dial.  Add 
some  interest  10  your  dnv€  liome! 

Shortwave  receiver  kii.  SRI ..S29.95 

Shortwave  corwertflf  kn.  SCt...„...  S^7.9S 
MalcJiing  case  sel  for  SRI,  CSR  .  SI 4  95 
Matching  case  sel  tor  SCL  CSC  ..-SI 4.95 


AIRCRAFT  RECEIVER 


Hear  eicdiing  aircraft 
communicaions^^ck  up  planes 
up  fd  itXl  ff^es  away^  Receru^cs 
110-136  MHz  AM  mt  band. 
smocith  varactor  tunir^  supert^ 
Dilh  AGC.  ceramic  ^iter.  adfj stable  scue^.  excelent  sensrttvry  afid 
(Qlft  of  speaker  vdume  ftu^s  on  9V  tH^ecy.  Graai  for  an  shows  or 
fij&  tiangtr>g  around  th€  airportl  New  SOipage  manual  detdi^  pilot  taJik. 
too  Afld  case  set  for  "pro"  boiL 

AR-1  ki  .™ ^.^ . ^^.. SZ9.95 

Matching  case  sei  CAfi  ,..„. „ „„. ...,.  .S14.9S 


STEREO  FM 
TRANSMITTER 


Rurt  your  own  Stereo  FM  radio  siatioar 
Transmits  a  stable  sjgnal  in  the  S&-10B 
MHz  FM  broadcast  bar^d  up  to  1  mile. 
DetaiEed  manual  provEdes  helpful  info  on 
FCC  regs.  antenna  ideas  and  range  10 
eifped.  l-at^t  clesign  features  adjustable 
line  level  inputs,  pre-emphasis  and 
crystal  controiletl  suljcarriGr  Connecis  to 
any  CD  or  tape  player,  mike  miMor  or 
radio.  Indudes  free  tuning  tQOl  tool  For  a 
pro  took  add  our  matching  case  sel  witli 
on-board  whip  antenna 
FM-10A  Stereo  transmitter  kit..  $3^.95 
CFM  Case, whip  ant  set ■.....,■..■>  $14.flS 


QescrarTft^e  mc^  scrao^btt  systems  heard  oft 
your  scannec  radio  or  set  up  youf  own 
scambted  communication  system  over  the 
p^one  or  radio.  Latest  3rd  generation  IC  is 
used  for  fantastic  audio  Qt/aiiiy  *  equivalent  lo 
over  30  op-amps  and  mijeers!  Crystal" 
cantroried  for  crystal  dear  sound  wilh  a  built-in 
2  watl  audio  amp  tor  direct  radio  hook-up.  For 
scrambfe  sysiems,  each  user  has  a  unit  for  full 
dupieJt  operation.  Communicale  in  phvacy  wilh 
the  SS-70.  Add  our  case  s«t  lor  a  fine 
protessiona]  (inish. 
SS-^j  Scrambler /descramblerkit  S39.9S 

CriSD  matchjng  case  sot , $14<95 

SS-70WT  Assembled 

SS-7Q  and  case  set S79  95 


MICRO-MIKE 


Wcfic  s  smailest  FM  wiretess  mike. 
Smaller  than  a  sugur  cut>e  -  jncluding 
battery  and  mike.  Two  sets  of  SMI 
parts  supplied  in  case  ypu  are  dumsy' 
Teinfc  audio  pick-i^  (pin  drop  at  S  it} 
I  and  transmit  lange  0^  300  k.  We  tndkjde 
the  bartery  (watch  styte),  e^ectret  mike 
and  even  a  tuning  tooH  Be  a  James 
Bond  and  i&am  5MT  loo! 
FM-5  Micro  m*e  ttit^.^,..^ — Si  9.9S 


CRYSTAL  RADIO 


Relive  the  radio  past  with  a  crystal  set  like  your 
grandfather  built.  Uses  genuine  Galena  crystal  and 
cahwhisker.  Several  tJtfferenr  type*  of  radios  are  Ou*U. 
tnduding  standard  AM  broadcast,  shortwave  and 
even  WW  it  foxhole  style.  To  compare  modern 
serTiitondLKtor  detectors,  we  include  a  diode  for 
compahson.  Uo  sokie^  leqwed  and  wg  even  oive 
antenna  ideas.  Tiadkt  tor  bve,  get  d  now  be  Tore 
CIrilon  tases  ii> 
CS-1  Cryst^  set  k«  ..^^^ .-,».- S19.9S 


2M 
POWER  AMP 


Ea^y  to  buifd  power  amp  has  B  times 
power  gain.  IW  in.  BW  out,  SW  irt,  16W 
out,  SW  IS  for  40W  out.  Same  amp  as 
featured  in  many  ham  magazine  anicles. 
Complete  with  all  parts,  less  cas^e  and  T- 
f^  relay. 

PA-1. 40W  pwr  nmp  kit SM.9S 

TR't.  RF  sensed  T-R  rofay  kii SI 4.95 


MORE 

KITS 

NEXT 

MONTH'S 

ISSUE 


DR.  Ni-CAD  CONDITIONER/FAST  CHARGER 


QiA4)0Hfr^  big  bud(S  lor  repiKemenr  baitery  pA±s.  tejunenate  and  OoAMion  yotf  bafEenes 
fiOf  pe^  capacity.  Advanced  circurtiy  Iw  optimized  dtedmrge  tjelore  charge  lo  etimmate 
menvy  effect  and  to  corwtbon  banenns  that  have  been  pooriy  cared  lor  r  the  past  Qwck 
ctiarge  rapidfy  bnngs  hauery  to  fol  cturge  ii  less  tNB  an  hour-|ust  i&  rrinuijes  fof  sorne  types* 
And  "lop-crfr  diarge  nwte  squeezes  every  last  bit  d  cncfgy  ffito  each  cell  iot  the  absok^ie  most 
capacity.  Swisch-mode  leaiint  con^ofs  constant  curreni  charge  whde  bema  monitored  by  a 
negative  defta-V  system  rial  cub  off  the  fasi  cfiarge  al  the  exact  point  d  iii  charge  batieties 
are  dwged,  not  cooked*  Charges  NiCads  or  HMt^  packs  from  2  m  tO  eels  (easily  expanded) 
and  ct^rent  capacities  i^  to  ID  Amp-hoirs  Rurts  on  t2  io  t5  VDC,  Ouii  cookmg  ytHJt  batteries, 
buying  new  packs,  wailing  hours  lor  recharge,  get  a  Dr.  Mi-Cad  loday'  A^aiJabte  in  mor^ey 
saving  kit  form  or  wired  and  tested  with  case  at  a  speciaf  price.  Kit  bmlders:  add  oui  matching 
case  set  for  a  snazzy  finisti. 

Dfvl  1  Or  Ni-Cad  conditioner/fast  chsrgef  kit,,,.. - ■■    ■- S49.95 

CDN  Matching  case  set .„„ ,.... - S14,95 

DN-1WT  Fully  assomblod  Of,  Ni*Cad  with  case, ...-. -*« 569.95 


MINI  KITS 


Ramsey  carries  a  complete  line  of  low  cost, 
easy  to  build,  easy  lo  use  functional  kits  that 
can  be  used  alone  or  as  bujiding  blocks  in 
larger  more  comptejc  designs.  Mini-^ote  irKfude 
audio  amps,  tone  decoders.  VOX  switches, 
timers,  audio  alarms,  noise^makers  and  even 
shopkmg  kiisl  Call  lor  our  Free  calatogue* 


ORDERS  CALL  1-800-4  HOBBY  KHS  (446-2295)  ORDERS  ONLY 
TECH/ORDER/INFO  (716)924-4560  FAX  (716)924^4555 


|-5S4|^ 


TERMS;  Saitsfaciioi  ^unranliwd.  Eiainin*  for  10  days.  \f  not  pl«as#d  ratiirn  in  orlalrml  foffii 
Tor  refund.  Add  S4,9S  for  shipping.  hundUng  and  insurance.  For  forvlgn  orders  odd  20" .^  ior 
surface  mail.  COD  (U  5  only)  ndd  S5  00  Ordora  und^r  S20  add  S3-0O  NY  rosjdnnts  add  7% 
sales  las  50^1ay  parts  wflrranty  on  kit  p*fts.  1  year  parts  &  tafc^r  warrAnfy  on  wired  ynrts. 


RAMSEY  ELECTRONICS,  INC  793  CANNING  PARKWAY  VICTOR  NY  14564 


CIRCLE  34  ON  READER  SEVICE  CARO 


Number  21  on  your  Fe«cfback  card 


^m  nuTHDer  ^1  on  your  r« 

Above  &  beyond 

VHF  and  Above  Operations 


C  L  Houghton  WBSfGP 
San  Diego  Microwave  Gfoup 
6345  Badger  Lake  Ave. 
SanDisgo,  Caiff.  92119 

August  is  the  month  for  many  hap- 
penings, but  for  me  \Vs  the  opening 
weekend  for  the  ARRL  10  GHz  con- 
tesL  This  is  my  contest— not  (hat  tfs 
mine,  but  rather  that  1  enjoy  so  much 
to  be  able  to  go  out  into  the  tteld  and 
hash  out  all  tti€  things  that  t  was  sup- 
posed to  prepare  on  the  workJ^ench  in 
ttte  mgnlhs  prior  10  the  contest.  If 
you're  like  me,  a  k>t  ot  things  are  put 
off  till  the  East  minute  .  .  partiojlarty 
pofiable  equipment  maintenance. 

I  have  put  out  so  many  profnises  in 
good  laitti  of  completing  them,  I  just 
tef!  my  own  10-GHz  equipment  in  ihe 
faJlh  that  it  wiil  operate  as  it  did  last 
year  I  saw  a  sign  in  the  local  barber 
shop  that  put  me  back  into  perspec- 
live.  "Due  to  numerous  complaints  on 
our  free  service,  all  further  free  ser- 
vices will  be  ca  nee  fed,"  Well>  the  bot- 
tom line  is  that  you  can  onty  spread 
yourself  so  thin  before  the  bottom 
caves  m.  In  my  case  It's  not  so  drastic, 
bul  I  have  to  admit  1  should  decrease 
my  dose  of  amateur-related  projects. 
Well,  enough  of  this  psychotogical  self- 
evaluation^ort  to  this  month's  topic, 
readers'  comments,  and  the  mi- 
crowave surptus  evalualion,  pntfietty. 

Quick  Evaluations 

There  are  several  tricks  of  Ihe  trade 
to  evaluate  surplus  material  as  I  say 
"on  the  fty,"  at  swap  meets  and  other 
events  that  we  microwavers  feed  up- 
on. This  month's  column  wlli  present 
several  different  tdeas  to  assist  you  in 
making  a  static  evaluation  of  these  bits 
and  pieces.  I  hope  to  cover  them 
broadly  to  make  best  use  o!  itiem.  I  iry 
to  practice  what  I  preach,  and  there- 
fore usually  carry  in  the  glove  box  of 
the  car  a  suitable  set  of  simple  tools  to 
help  perfoffn  ttiese  tests  shouid  ar>  op- 
portunity present  itselt. 


Photo  3,  Fmnt-€nd  wew  ot  three  differ- 
ent  ppH^f  heads.  Left  and  center:  12- 
fe  GHz  and  B-12  GHz  lAfaveguide 
types.  Far  right:  478A  coaxiai  10  MHz 
to  72  GHz 


The  first  item  I  want  lo  cover  is  d  re- 
flection (no  pun  intended)  of  last 
month's  column  on  power  meters.  I  re- 
ceived several  comments  concerning 
what  to  pay  for  suiplus  power  meters 
and,  most  Importamiy,  the  RF  head 
and  connecting  cables  Other  ques- 
tions ranged  from  what  conditions  to 
expect  and.  especially,  how  to  know  If 
It  wofks.  We  need  a  set  of  test  param- 
eters on  which  to  evaluate  a  device  in 
order  to  prevent  purchasing  another 
door  stop.  We  want  to  avoid  tie  inita- 
tion  of  purchasing  a  defective  power 
meter.  Wh»le  I  cani  guarantee  you  this 
test  will  t^  100%  perfect,  it  wiH  help  to 
minimize  any  aggravation. 

When  you  happen  upon  a  power 
meter  ai  a  swap  meet  or  flea  market, 
it's  kind  of  hard  to  evaluate  the  meter 
in  its  operational  state  unless  you  have 
AC  power  and  a  source  of  RF  to  fully 
test  It,  However,  there  are  some  basic 
tests  that  you  may  perform  on  the  unit 
to  determine  if  it  is  indeed  alive. 

For  an  example,  I  will  use  the  HP- 
431 -type  power  meter  setup  with  ther- 
misior  cord  and  HP-478-type  thermis- 
tor  mount.  This  system  setup  can  mea- 
sure frequenctes  from  10  MHr  to  over 
12.4  GHz  with  ease  and  accuracy  us- 
ing the  "N'  coaxial  connector  of  the 
47 8 A  power  head.  Other  heads  are 
available  with  waveguides  rather  than 
coaxial  input  connectors.  The  47dA 
coaxial  head  is  the  most  popitlar.  as  it 
has  the  most  common  frequency 
range,  However,  10-  and  18-GHz 
waveguide  heads  are  very  good,  also. 
The  frequency  of  use  is  limited  to  mi- 
crowave In  their  respective  bands  of 
operation  only. 

Recently  i  evaluated  three  power 
heads  with  waveguide  inputs  for  the 
frequency  range  of  12.4  lo  18  GHz  and 
found  only  one  suitable  purchase.  I 
also  applied  the  same  techniques 
to  evaluate  seven  coaxial  General 
Microwave  power  heads  and  found 
them  all  defective.  They  all  carried 
Slicker  prices  of  S40  each — not  loo 
t>ad  for  a  door  stop,  JusI  don'l  lei  your 


P^ofo  L,  o.je  view  of  the  W-GHz  (ieft) 
and  the  tO-GHz  (right)  RF  power 
meter  heads. 


Photo  4.  HP-ASlc  power  meter  with  478A  power  head  and  cord. 
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Figure  ^  Hewlett  Packard  47BA  power 
head  diagram. 

prck-up-ifis  gel  in  the  way  of  reason; 
evaluate  what  you  are  contemplating 
purchasing. 

The  cost  of  a  complete  power  meter 
package  with  cord  and  thermistor 
mount  should  be  less  than  $200  dol- 
lars. I  have  seen  systems  go  for  a  lot 
less,  $12S  or  so  being  more  common- 
place. As  far  as  individual  value  goes, 
the  basic  meter  HP'43l  is  valued  al 
about  $20  to  S25.  as  there  are  a  lot 
more  meters  around  than  cords  and 
the  scarce  thermistor  heads.  The  RF 
cord  is  valued  at  $20  to  S40  each  wtth 
the  bulk  of  the  value  m  die  thermistor 
head  itseW  Thermistor  heads  can  go 
for  S80  lo  SI 00.  depending  on  condi- 
tion (appearance).  Used  good-but- 


Photo  D.  Rear  cabte  end  connector. 
Note  sifrriiartty  on  pin-out  arrangement 
to  Moioroia  microphone  connector. 
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grungy  heads  demand  the  lower  figyre, 
while  new  heads  take  top  price. 

Evaluation  at  swap  meets  can  be 
dlftjcutt,  but  if  there  is  AC  power,  you 
can  plug  in  the  meter  and  see  if  you 
can  make  DC  balance  with  the  RF 
head  attached,  (Set  the  meter's  re  sis* 
lance  switch  on  the  front  panel  to  200 
ohms  when  using  the  478A  RF  head.) 
Adjust  the  meter  balance  controls  tor 
zero  indication,  using  both  the  coarse 
and  fine  balance  potentialities.  If  a 
power  meter  will  balance,  it's  usually  tn 
reasonable  condition.  White  in  Itie  AC 
power  mode,  pyfl  out  your  little  RF  test 
generator  to  make  an  on -scale  reading, 
(H  s  a  single  TTL  high  frequency  crystal 
oscillator  module,  powered  by  a  9-V 
transistor  radio  battery.  The  unit  I  huitt 
is  qufte  small  and  uses  only  eight  com* 
ponents;  a  crystal  oscillator  module,  a 
9- volt  battery,  5- volt  zener  with  load  re- 
sistor, three  resfsiors  in  the  output  at- 
tenuator circuit,  and  the  on/off  switch.) 

If  AC  power  is  not  available,  you  can 
strif  test  several  conditions  to  confinn  tf 
indeed  you  have  a  bargain.  What  we 
want  to  determine  is  whether  the  RF 
thermistor  head  Is  alive.  To  accomplish 
this  we  make  a  DC  resistance  cfieck  of 
Ihe  thermistors  in  the  478A  therm islor 
mount.  For  this  measurement,  you 
need  an  older-style  POVM  (Plain  Okl 
Volt  Meter)  or,  more  exactly  a  nondigi- 
tat-iype  VOM,  The  new  digital  lypes 
work,  but  with  auloranging  you  don't 
get  repeatable  results.  What  is  desir- 
able is  a  range  setting  like  xiO  thai 
does  not  provide  high  current  output 
like  the  x1  scale,  or  the  higher  voltages 
used  when  in  the  megohm  ranges.  The 
times  ren  scale  of  an  analog  resistance 
meter  (VOM)  is  perfect. 

Make  a  DC  resistance  check  be^ 
tween  the  shell  (ground)  of  the  HP- 
478A  thermistor  head  and  the  pins  thai 
would  connect  ?o  the  meter's  cord.  You 
wtJ]  hnd  one  pin  open  and  three  pins 
connected  to  ground.  The  remaining 
two  pins  are  direa  connections  lo  the 
thermistor  leads.  One  thermistor  is  the 
actual  RF  therifiistor  Ihal  responds  to 
RF.  power,  and  Ihe  other  is  tsolated  and 
is  used  to  provide  balanced  tempera- 
ture stability  to  the  bndge  circuit.  Both 


itefmtstofs  must  ba  fnaiched  in  order 
to  be  able  to  balance  the  power  meter 
MfQ^drpurt 

Now  wtiat  follows  is  not  a  Hewlett 
Packard's  thermistor  selection  pro- 
cess, but  rattier  a  simple,  quick,  and 
easy-to-perfomi  DC  resistance  check  I 
use  wrthout  AC  power  or  other  evalua- 
tion  meitiods  available.  The  resistance 
Qt  each  thermistor  should  be  quite 
close  in  relatioriship  to  the  other.  Nomi- 
natly,  )  have  made  readings  near  the 
1,000-ohm  range  usirvg  a  I.OOO-ohm- 
pef-vott  VOM,  a  Radio  Shack  $10  spe- 
cat  The  sp^:Jnic  resistance  is  not  im^ 
porta ni.  just  that  the  thefmistors  are  in 
the  range  oC  1 ,000  ohms.  What  is  criti- 
cal is  the  match  terween  tfie  two  tfter- 
nMOfs.  I  have  observed  some  px>wer 
heads  thermistors  read  758  ohms  and 
786  Ohms,  1,320  Ohms  and  1.285 
ohms.  956  ohms  ar^d  984  ohms.  Oth- 
ers I  have  tested  all  showed  readings 
within  less  than  5%  or  so  of  each  oth- 
er. If  this  match  is  quite  ck^sa  the  head 
should  work.  Out  of  25  or  so  heads 
verrfied  m  this  manner  only  2  showed 
problems.  One  was  temperamental  in 
that  it  showed  instabiliti^  as  if  ft  were 
a  microphcMiic  a>nnection.  The  other 
one  was  5  dB  ort  in  calibralton  and  not 
linear.  The  others  units  evaluated  out 
of  a  batch  of  some  75  heads  (consid- 
ered over  many  years)  were  not  suit- 
able for  further  evaluation.  Most  were 
wi(h  one  thermistor  open  or  the  match 
was  quite  bad. 

Examptes  of  Bad  ThfltYnistor  Heads 

A  bad  or  defecirve  thefmistor  t\BA^ 
is  one  with  a  thenntslor  open,  usually 
th@  RF-detectkHi  therm istof.  In  a  HP- 
478A  mo4jm,  t!ie  maximum  RF  power 
to  bB  detected  is  10  mW,  and !  suspect 
that  10  wans  or  some  saich  eitcessive 
power  caused  the  thermisior  to  go  up 
In  smoke.  Usually  the  RF  head  will 
handle  an  over- range  input  of  +20  mW 
tor  a  short  time,  but  you  are  ''ticking 
the  tail  of  a  dragon"  il  you  try. 

Over-range  mpul  power  also 
causes  matched  thermistors  lo  heat 
up  excessrvety  and  change  their  re- 
sistance values,  ruming  the  previous- 
ly matched  set  by  eaccessive  RF 
heating.  Checking  the  thernr^istor 
heads  in  this  case  you  might  obtain 
DC  resistance  readings  like  1,130 
ohms  and  910  ohms.  The  result  ts  a 
head  that  will  not  zero  calibrate  and 
Is  considered  smoked  just  as  much 
as  one  Thai  is  open,  for  all  practical 
purposes.  When  this  happens  you 
wlli  not  be  able  to  tsa^oce  the  rr^eter. 

No  matter  what  you  do,  thai  head 
ts  useless.  The  resistance  must  differ 
less  than  50-  to  iDDohms  to  be  able 
to  bring  the  HP^31  power  meter  io 
balance.  See  Figure  1  for  pin  out 
conriections  on  the  HP -478  power 
head* 

This  pin-out  is  the  same  for  many 
manufacturers  other  than  Hewlett 
Packard.  I  suspect  most  are  autho- 
rised replications  made  under  con- 
tract to  HP,  cafrying  other  designa- 
tors but  physically  kleniical  to  the 
HP'47&A  thermistor  heads.  Most 
were  manufactured  by  Strythers.  Re- 


Connector  Pin-out 
HP-47aA  Themiistor  Mpuit 


Ftgum  2.  HBwiBn  Packard  473A  ohmmetBf  check  points. 


centty  I  pk:ked  up  an  ia-GHz  waveg- 
uide head  that  was  manufactured  by 
PRD,  strikingly  similar  to  the  HP  types. 
Even  the  connector  seemed  identical, 
so  I  tried  the  old  POVM  meter  I  carried 
In  the  car  glove  box  and  put  il  to  a  test. 
It  was  the  only  one  of  the  three  1  previ- 
ously described  that  tested  good  on 
the  ohmmet^. 

Of^  ott^er  untt  tested  with  both  ther- 
misfeofs  showing  continuity,  but  their  re- 
sistance readings  seemed  at  the  edge 
oi  my  tolerances.  I  talked  the  surplus 
store  into  letting  me  take  the  two 
heads  on  credit  to  be  returned  that 
day  if  a  home  test  proved  Ihem  incom- 
patible with  the  HP  meter  system. 
Well,  I  am  happy  to  report  that  the 
PRD  head  thai  tesied  within  close  tol- 
erance did  balance  and  reads  quite  ac- 
curately. The  other  head  that  seemed 
to  be  at  the  edge  of  my  tolerances 
woukl  rK>t  balance  and  was  returned  to 
the  surplus  store.  I  avoided  making  a 
costly  mistake  again, 

Tflfinlnations  and  RF  AttenuatorB 

The  other  components  needed  to 
make  good  power  measurements  into 
the  microwave  region  are  a  good  set  ol 
variously  valued  attenuators^  Usual iy  a 
set  inciudes  3-^  6-,  10-,  20-,  and  30-dB 
2- watt  attenuators,  more  commoniy 


called  pads.  Two  things  are  important 
in  selecting  and  paying  a  price  for  a 
pad.  Pads  are  rated  in  frequency  and 
attenuation.  If  you  intend  lo  use  a  pad 
at  10  GH?,  make  sure  that  it  \s  rated  to 
operate  at  this  frequency.  Usuaily  the 
attenuation  and  frequency  characteris- 
tics are  printed  on  most  pads,  ft  it  Is 
not.  you  on  your  own  as  far  as  fre- 
quency is  concerned,  i  rtave  had  some 
very  htgh  quality  pads  that  kx>ked  top- 
of -the- line,  but  in  performance  they  be- 
came screwt^all  and  nonlinear  as  to  at- 
tenuation when  the  frequency  in- 
creased beyond  6  GHz. 

At  10  GHz  a  particular  pad  exhibit- 
ed  some  35-dB  loss,  while  at  8  GHz  it 
was  32.4  dB,  and  at  6  GHz  it  mea- 
sured 30  dB.  Decreasing  frequency, 
the  30-dB  loss  remained  stable.  This 
showed  that  the  pad  was  not  destgn^ 
for  operation  at  alt  above  6  QHz.  It  cSd 
noX  have  any  frequency  markings  or 
ratings  on  the  pad.  I  have  tested  HP 
pads  that  are  rated  to  12.4  QH2,  and 
they're  quite  good  even  far  at>Qve  ttieir 
12.4-GHz  frequency  limits. 

The  other  important  rating  Is  the 
loss  value.  Here  we  can  make  some 
determination  if  the  pad  is  OK,  Enter 
our  handy  VOM  again.  An  attenuator 
or  pad  is  usualiy  constructed  in  a  T" 
fashion,  giving  equai  resistance  to  t)oth 


Assume  measursnions  fiwn  1^  dB  Chan:  as 

measured  with  VOM.  Hien  H  'A  lo  Gnd*  and  ^ 

ID  Qn^  arMi  All  madin^  am  50  ohms,  then 

A  =  25  oiims.  B  -  25  ohms,  and  C  =  25  ohms 

actual  resistor  values. 


Resistors  'A*  and  "B"  are  small  Tubular  r^sisrors 
with  diameters  approjciimatiii^  a  50'Otirn  coaxlat 

irarismission  ]ifie  Resistor  "C"  is  rwch  II ko  a 

"LIfosaver"  shape,  grounded  on  Ihe  outsldo  ring 

and  acls  as  a  resistartce  to  Xhe  conter 

conductor. 
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Figure  3.  Mtcrowave  f  pad  construction. 


the  input  an:d  oulpul  coaxial  connec* 
tors.  The  usual  consiructton  fonn  is 
small,  cylindrical  mput  and  output  re* 
sisiors  fofming  the  center  conductor  of 
Ihe  'F  pad.  The  shunl,  Of  center  resiS' 
iahce  to  ground,  is  const ruaed  wtth  a 
vety  large  diameter  resistor  connected 
at  its  center  to  the  input/output  resis- 
tors. Circular  in  design,  its  outer  edges 
are  connected  to  ground  and  it  acts  as 
a  shield  between  the  input  and  output 
of  the  pad.  See  Figure  3  for  construc- 
tion details. 

|yiailt>ox  Comments 

Frofii  Donn  Baker  WA2VOI,  con- 
cerning WASCGFl's  power  supply  cir* 
cuil  in  the  January  column:  I've  t^een 
using  a  modified  version  of  the  cifctirt 
for  more  than  a  year  now  lo  provide 
-^24  volts  for  a  TWT  on  2,304  MHz 
when  roving.  I  didn't  need  the  multiple 
voltage f  so  don  t  have  to  utilize  the  +20 
and  -5  volts  circuits.  I  take  +25  volts  or 
so  at  3  amps  continuous  from  the  dr- 
cuit.  The  Micrametais  T- 106-26  (Ami- 
don  T1D6-26)  core  that  CGR  uses  is 
far  from  optimuffi  as  the  bases  For  ttie 
magnetics.  The  -26  material  is  pow- 
dered iron,  and  as  such  is  surtahle  for 
a  DC  choke,  or  eo-Hz  line  Niter  its 
losses  are  somewhat  excessive  tor 
use  at  the  40'kH2  switching  frequency 
of  the  LT-1070.  As  both  WA6CGR  and 
myself  are  njnning  the  LT-1070  at  pret- 
ty close  to  its  maJiimum^  the  losses  in 
the  core  can  t>e  significant.  {WA6CGR 
is  drawing  about  90  watts,  I  m  drawing 
aboul  75.) 

"I  originally  built  my  first  supply  wfth 
the  T- 106-26  and  it  ran  hoi.  The  overaB 
efficiency  was  atXHJl  70%.  After  I  burnt 
my  fingers  a  couple  of  times,  I  re* 
placed  Ihe  T-lOG-26  core  with  an  Ami- 
don  E A  77-500  'E-core/  That  core  mns 
cool,  and  the  overall  efficiency  was 
measured  at  84  %  ...  a  more  than 
significant  improvement.  Tm  using  30 
turns  of  #18  AWG  tapped  at  11  turns. 
This  appears  to  be  the  same  as 
WA6CGR  used  on  the  -26  core,  Inci- 
dentalty,  Unear  Technologies  appiica- 
lion  note  AN'19  talks  all  about  the  LT- 
107X  family,  and  is  woftfrwhile  having 
if  you're  going  to  do  anything  serious 
with  these  regutaiors,'  Oonn  Saker, 
3128  Silver  Lake  Road.  Minneapolis 
MN  55418. 

Thanks,  Donn,  for  the  fine  com- 
ments and  workbench-related  tips  on 
working  with  the  LT'1070  switching 
regulator.  Comments  like  this  are  very 
constructive  and  I  like  to  include  them 
m  this  column  for  sharing  with  our 
readers.  By  the  way.  I  started  getting 
into  electronics  in  the  Minneapolis 
area  at  Washtiurn  Jr.  High  School 
through  the  mtervention  of  a  science 
teacher  there.  I  lived  near  64th  Street 
on  the  edge  of  what  was  then  (in  the 
'50s}  Minneapolis  and  the  suburbs  of 
Bloomington  and  Richfield.  Lots  of 
fond  memories. 

WelJ,  thafs  it  for  this  month.  As  al- 
ways (10  GHz  contest  time  permit- 
ling),  J  will  be  glad  to  answer  ques* 
1k)ns  regarding  this  artd  othef  related 
topics.  Please  send  a  5ASE  for 
pffHnpt  reply.  73  Chuck  WB6IGP 
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AfKty  MacMister  WA5Zi8 
14774  Knights  Way  DnvB 
Houston  TX  77083 

New  Satellite  Modes 

EKcitement  and  enthusiasm  were 
high  when  AMSAT-OSCAR-7  was 
launched  in  1974,  The  new  amateur- 
radio  satellite  carried  two  analog 
transponders  in  addition  to  an 
advanced  telemetry  system,  The  Mode 
"A''  transponder  used  a  2  meter  uplink 
with  a  10  meter  downlink.  AMSAT- 
OSCAR-6  had  pioneered  this  mode  a 
few  years  earlier  and  fiad  become  ex- 
tremely popular  with  operators  around 
Ihe  world.  There  were  some  com- 
plaints. tHojgh,  fron  the  amateur  com- 
munity about  the  new  Mode  "B\  it  re- 
quired users  1o  uplink  on  70  cm  ami  re- 
ceive on  2  meters.  SSB  arKl  CW  equip- 
ment lor  Mode  'B"  was  in  short  supply 
21  years  ago  tn  time,  the  advantages 
of  a  UHF  uplink  coupled  with  a  VHP 
downlink  became  apparent,  and  com- 
mercial gear  more  available.  Lower 
noise  and  more  RF  spectrum  made  "B" 
the  favorite- 

Mode  "S*' 

When  AMSAT-OSCAR-13  was 
launched,  the  same  complaints  sur- 
faced a^ain.  Tfiis  time  the  focas  was  on 
Mode  "S".  The  70  cm  uplink  was  not  a 
problem,  but  the  13  cm  downlink  was 
cxyislclered  far  beyorxl  Ihe  reach  of  tie 
typcaJ  satellJte  fan,  A*0-13  also  canled 
a  Mode  "BT  system  like  that  on  A-O-7,  a 
Mode  *J'  transponder  like  AMSAT- 
OSCAR-8  {2  meters  up  and  70  cm 
down),  and  a  Mode  1_"  transponder  JiKe 
AMSAT-OSCAR'10  <23  cm  up  and  70 
cm  down).  Thanks  to  the  incl^islon  of 
Modes  "B",  M\  and  *L",  grumbling 
aboLJi  the  13  cm  downlink  of  Mode  '^S" 
was  mild.  Most  saieliiie  operators  sim- 
ply  ignored  it 

When  the  70  cm  transmitter  on 
A-0-13  faiied  a  few  years  ago,  interest 
in  Mode  '^S"  grew.  Modes  "J"  and  T" 
were  no  longer  operational  and  addf- 
IkKiai  time  was  set  aside  for  Mode  ''S'' 
in  the  A-013  operating  schedule  De- 
voted experimenters  were  delighted 
with  the  expanded  opportunity  to  try 
Itieir  hand  at  receive-con verier  design 
and  microwave  antenna  wofK  and  olti- 


ers  began  to  take  nofice  o(  ihis  neglect- 
ed mode 

The  A-0-13  Mode  "S"  transponder 
was  developed  as  a  proof-of -concept 
pfojecl.  not  as  a  primary  system.  The 
average  power  output  is  1 .25  watts  to  a 
9-dBic  (decibel,  isotropic,  circuiar)  helk 
antenna  This  means  that  when  the  an- 
tenna Is  pointed  at  the  earthy  the  satei- 
lite  provides  10  watts  EIRP  {Effective 
Isotropic  Radiated  Power)  with  right- 
hand  circular  polarization.  The  9-dB  an- 
tenna gain  represents  a  multiplication 
factor  of  eight  This  output  can  be  used 
tor  the  t)e3con  stgnal  or  the  transpon- 
der system:  botfi  are  not  active  at  the 
same  t^me  The  beacon  iransmits  on 
2.400  661  MHz  and  the  transponder 
downtink  ranges  from  2,400.715  to 
2.400  749  MHz.  The  conesponding  up- 
link goes  Jrom  435.602  to  435  636 
MHz.  The  transponder  is  non-invertmg. 
This  means  that  a  USB  signal  fow  in 
the  input  range  will  be  retransmalted  as 
a  USB  signai  low  in  the  output  range. 

The  Gear 

Some  amateurs  had  been  active 
with  MDS  (Muitipoint  Distribution  Sys- 
tem) TV  reception  around  2155  MH2 
for  a  number  of  years  when  A-0-13 
was  launched,  and  UHF  SSB  and  CW 
work  was  no  longer  uncommon.  The 
jump  10  narrow-band,  weak-signal 
satellite  communications  on  2.4  GHz 
required  a  union  of  techniques  from 
boih  arenas.  Better  Ironl-end  arcuitry 
and  stable  local  oscaiator  arcuits  were 
required  in  additron  to  microwave  con- 
struction leehntques.  Designing  and 
building  sgcti  items  required  esoteric 
test  gear  and  significant  RF  design 
work. 

Eariy  receive-converter  kits  (or  Mode 
^S''  removed  the  microwave  design  re- 
quirements,  but  tune-up  and  trou- 
bleshooting left  many  would-be  "S"- 
mode  enthusiasts  with  unfinished  con- 
verter projects  gathering  dust.  Most 
tiams  do  not  have  access  to  spectrum 
analyzers  arxJ  test  equipment  that  even 
approach  the  frequency  range  of  Mode 

Newer  ^no-tune"*  converter  kits 
helped  considerably.  The  use  of 
stnpline  filters  directly  etched  on  the  or- 


Photo  A.  Early  Mode  "S"  experiments  at  WA5Z13  used  a  4 -ft  dish. 


Photo  C.  The  locaf  c&ciflator  s/de  of  the 
Photo  B.  T7je  preampycofwerter  side  of  Down  East  Microwave  Mode  *'S"  re- 
a  Mode  "S"  unit  ustng  pads  from  Down  ceive  conveder  with  a  smali  twtix  for 
East  Microwave.  the  dish  frnd 
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cuit  boards  and  the  introduction  of 
MMIC's  (Monolithic  Microwave  Integrat- 
ed Circuits)  made  the  difference.  If  the 
circuits  in  the  finished  kit  drew  the  right 
amount  of  current,  they  were  probably 
wOfldng.  Armed  with  a  coffee-can  feed- 
hcvm  and  a  small  dish  neftecior,  the  new 
Mode  "S"  chaser  had  a  good  ctiance  of 
getting  something  off  Ihe  tiench  and  on 
the  air.  Packaging  the  coi lection  of  cir- 
cuits and  preparing  the  antenna  tor  per- 
manent outside  operation  tended  lo 
slow  down  the  process  and,  for  some 
hams,  provided  another  round  of  dust- 
gathering,  eMpensivo,  closet  gear. 

COTS 

Thanks  to  the  proliferation  of  mi- 
crowave Circuits  for  consumer  applica- 
tions like  satellite  televisk>n.  Hie  compo 
nents  for  simple,  high-performance, 
COTS  (Commercial.  Off-The-Shel!)  S- 
band  ham  equipment  have  become 
readily  available.  While  kits  are  still 
available  from  places  like  Down  Easi 
Microwave,  complete  ready-to-go  re- 
ceive converters  and  antennas  can 
now  t3e  easily  purchased. 

The  major  amateur  radio  manufac- 
turers have  yet  to  make  Mode  "S" 
equipment  for  the  U-S.^  but  other,  more 
speciaiized  firms  have  created  products 
specifically  designed  for  Mode  "S"" 
satellite  reception.  Four  companies  that 
seli  2.4-GHz  converters,  preamps,  and 
accessories  Include  Down  East  Mh 
crowave.  SSB  Electronics.  Bob  Myers 
Comtn  unreal  ions,  and  TGN  Nachrichl- 
enlechnik  GmbH.  All  ot  the  units  con- 
vert 2.400-2.404  MHz  down  to 
144^146  MHz. 

Down  East  Microwave  sells  an  as^ 
sembled  version  of  Iheir  converter  kil 
for  S255,  The  troni-end  noise  ligure  is 
relatively  high,  around  5  dB.  bui  coo- 
pled  with  a  low-no^$e  preamp,  the  unit 
performs  well.  A  waterproof  enclosure 
is  necessary  If  the  unit  is  to  be  mounted 
at  the  antenna.  The  matching  preampli- 
fier sells  for  $130,  The  address  is  954 
CR  519.  Frenchtown,  NJ  08825.  and 
the  phone  number  Is  (908)  996-3584. 

You  can  contact  the  U.S.  outlet  for 
SSB  Electronics  (a  German  company) 
at  124  ChenTwood  Dnve,  Mountain  top, 
PA  18707.  Jerry  flodski  K3MK2  runs 
the  operation  and  can  be  reached  a1 
(717)  868-5643  during  evenings  and 
weekends.  The  FAX  line  is  (717)  868- 
6917.  SSB  Electronics  has  been  mak- 
ir>g  VHF.  UHF.  arxJ  SHF  gear  for  many 
years  and  has  three  types  of  converters 
(or  Mode  "S"  The  leasl  exfrenstve  is 
the  UEK-2000$.  whch  has  an  SMA  in- 
put connecior  and  is  not  weaiherproot, 
but  sporls  a  0  6-dB  noise  figure.  The 
price  IS  $389.95.  The  UEK'20OOSAT  is 
a  mast-mounled^  weatherproof  version 


with  N-€onnector  input,  a  noise  figure  of 
less  than  1  0  dB.  converskxi  galrr  of  20 
dB,  and  a  price  tag  o<  S429.95.  The  top- 
of-lhe-lme  unil.  ihe  UEK-2000SAT/01 .  is 
similar,  except  with  a  30-dB  conversksn 
gain,  arnj  sells  for  S459,95,  A  preamp  is 
not  necessary  wilh  these  units  when 
mounted  near  the  receive  antenna  The 
SSB  Eleci rentes  catalog  contains  a 
complete  iine  of  preamps,  power  amps, 
converters,  and  low-loss  coaxial  cable. 
They  also  stock  all  of  the  M-Squared 
antennas. 

A  new  entry  in  the  downconverter 
market  is  Bob  Myers  Communications. 
Bob  WtXT  publishes  OSCAR  Satellite 
Report  and  SatefUte  Operator  in  addi- 
tion to  selling  many  ham  sat- oriented 
products  Bob's  SBOX'2400  remote 
downconverter  cornes  compteie  with  a 
wall^mounl  power  supply  and  DC  isola- 
tor,  allowing  the  unit  to  be  powered 
through  the  coaxial  line  between  tt^e 
unit  and  ttw  2  meter  receiver  The  ad- 
vertised conversbn  gain  of  the  unit  ts  a 
minimum  of  40  dB  and  includes  two 
stages  of  2. 4 -GHz  preamplilication.  The 
price  3S  $389.95  plus  SI 2,00  for  US. 
shipping  and  insurance.  The  address  Is 
P.O,  Box  17108,  Fountain  Hills,  AZ 
85269-7103.  and  the  phone  is  (602) 
837-6492,  The  FAX  iine  is  (602)  837- 
6872-  Bob  can  also  be  reached  via  E- 
mail  at  bmyGrs@prlmenet,com. 

A  foreign  company  of  note  that  pro- 
duces an  array  of  microwave  subsys- 
tems, preamplifiers,  converters,  and 
components  for  OSCAR  and  other 
satellite  pursuits  is  TGN  Nach  rich  ten- 
lechnck  GmbH  of  Germany.  They  have 
four  versions  of  Mode  "S'  receive  con- 
verters. Each  is  weatherproof,  has  a 
conversion  gam  of  at  least  30  dB,  and 
IS  powered  via  the  coaxial  teedline.  Ev- 
ery unit  is  provided  with  tested  noise- 
figure  specifications  performed  on  a 
Hewlett  Packard  HPe970B  Noise  Rg- 
ure  Meter.  The  prices  are  based  on 
Ironl-end  noise  ligure  measurements. 
The  LNB2400/0,7  (0.7-dB  noise  figure) 
sells  for  360  Gerrnan  marks.  The  0.6- 
dB  version  sells  for  400  marks  and  the 
0.5-dB  model  is  priced  at  445  marks.  A 
0  4-dB  version  is  available,  but  for  sub- 
stantially more  money,  and  it  has  an 
SMA  input  connector.  The  others  have 
N-connectors,  A  DC  isolator  (Fern- 
speiseweiche)  is  sold  separately  for  58 
marks.  Ttie  address  is  Afiussir  23,  O- 
66957  Ruppert sweater,  Gemnany.  The 
phone  number  ts  49-6395-S021  and 
the  FAX  line  is  49-6395  8082,  Ai- 
Itiough  the  prices  look  good  even  at 
ctlfpenf  conversion  rates,  Uiere  is  the 
matter  of  shipping,  which  can  easily 
add  another  100  marks.  Credit  cards 
(Visa  and  American  Express)  are 
accepted. 


'*>' 

+.  / 

J    I 

■J 

'\  L- 

Photo  D.  PomblB  Moae  "S"  array  using  commerciai 
antennas  for  the  70  cm  uplink  and  13  cm  downfink. 


Photo  £  SmBtf  Yaesu  atl-mode  VHP  and  UHP  figs 
for  th^  portable  Mode  "S"  station. 


Antennas 


Photo  G.  A  power-biock  modut&  af- 
kjws  72  VDC  to  be  sen!  to  the  do¥m- 
cofwerter  via  the  &>ax. 


By  far  ihe  t>esi  Mode  "S'  antenna 
boy  for  the  money  is  the  SB-32DXC 
from  Bob  Myers  Common ications.  This 
custom -tuned  version  of  an  MDS-TV 
antenna  installs  easily  and  provides 
ptenly  of  gain  for  feosptiofi  of  A-O-l^ 
Mode 'S"  signals.  It  is  a  honzontally  po- 
larized, ihree-toot  by  two- foot,  pa/aboli- 
cally  shaped  reflectof  with  feed  assem- 
bly and  RG-8  coax  pigtail  termirrated 
with  a  male  N-connecior.  The  new  ver- 
sion fits  16"  to  2"  booms  and  sells  for 
$55.95  plus  $12  UPS  ground  shipping 
in  the  U.S.  Bob  Myers  Communications 
also  carries  some  M -Squared  antennas 
and  can  be  contacted  at  the  address 
noted  above, 

Other  anterwias  worthy  of  cofisldera- 
t^n  include  loop  yagis  from  Directive 
Systems  (Dave  Olean  K1WHS}  at  RRi, 
Box  282.  Lebanon,  ME  04027,  phone 
(207)  653-7758,  and  standard  yagis 


from  M-Squared  via  SSB 

Electronfrcs  in  'Pennsylva- 

ma,    or    direcl    at    M- 

Squared.  7560  N.  Del 

Mar  Ave.,  Fresno.  CA  ©3711,  phone 

(209)  432-8873  or  FAX  (209)  432-3059. 

Before  Buyingi 

It  Is  net  possible  to  cover  all  the  die- 
tails  of  Mode  ''S"  operation  in  a  single 
article.  Before  joining  the  microwave 
satelUte  crowd,  get  the  catalogs  and  fly- 
ers from  the  available  manufacturers 
and  providers,  and  study  the  subject  In 
depth. 

Earfy  this  year,  AMSAT  the  Radio 
Amateur  Satellite  Corporation,  pub- 
lished Mode  S—The  Book  by  Ed 
Krome  KA9LNV.  Ed  covers  tlie  history 
of  2,4-GHz  satellite  operation  and  pn^- 
vides  all  of  ttie  perttnenr  articles  and  in- 
formation available  on  the  topic  in  a 
concise,  8.5"  by  IT,  115*page  pa|>er* 


Photo  F.  An  antenna-mounted  downconverter  for 
Mode  "S"  converts  the  13  cm  signals  to  the  2  meter 
band.  This  unit  is  from  TGN  Nachrichtentechnik 
GmbH  in  Germany. 


back  volume.  !n  addition  to  dscussidn 
ol  practica]  consiruction  techniques,  tfie 
reader  will  find  useful  information  on 
tTOw  to  get  started  with  13  cm  signals 
from  A-0-13,  PACSAT-OSCAR-16, 
DOVE-OSCAH-17  and  the  future 
Phase  3D  "S'-mode  transponder.  Ed  is 
a  mechanical  engineer,  not  a  mi- 
crowave physicist.  His  practical  and  di- 
rect approach  to  tlie  topic  is  appropri- 
ate for  those  looking  for  'hands-on'"  in- 
put, This  Is  must  reading  lor  the  long- 
time satellite  chaser  and  newcomer 
alike.  The  cost  is  $1500  from  AMSAT, 
850  SNgo  Ave.  #600,  Silver  Spring,  MD 
20910.  AMSAT's  phone  number  is 
(30t)  589-6062.  Mode  "S"  promises  to 
be  the  mode  of  choice  for  the  next 
decade.  Give  it  a  try.  Voull  like  it  up 
tfiere. 
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/-BOOMLESS  QUADS \ 


"219'^- 3  Band  -  2  Element  HF 


S-4  Elements  avaiUbl^. 

Also  W.  A.ELC  Bands,  2  meter  loop  FREE 

Sold  laorld  wide  for  over  15  \fiars. 

GEM   OUAD 

Box  29  h  Boissevcirt.  Monrtoba.  Canada  ROK  OEO 
\Jelephone  V204-53^-6 1  &d  pnca fob. f •ciay^ 


HamWindows 

Your  gateway  to  ttie  world. 

Software  that  combines  the  amateur  radio 

with  a  personal  computer. 


HamWindows t  Inc. 

19032  PkiiUnc  Lane 

StaHtineton  Beacb,  Ca.  92646 

[7141729-4222      FAX  {714}644'e277 


Next  Day 


OSLs 


Call  Today  i 
We  Sfttp    A'ixi  Day    2nd  Day 


lrt*iH 


Antennas  West 
VjfSOl)  373-^425 


100 
200 
400 
SOO 
iUOO 


S39.95 
^49,95 
^S4Jf5 
S99.95 


$24.95 
S34.95 
$44. 9S 
$49.95 
$S9.95 


ASAP 
$19.9S 
S29.9S 
$39M 
$44.95 
$7935 


lipnJ:  3iiJ  ilKjr  tArl  pHiwII}  [imU, 
Y\vt  itVifTilubl  jlr  doNiit'i'^  add  4  tlh 


CIRCLE  S  ON  RiADER  SERVICE  CARD 


I 


CIRCLE  345  ON  READER  SERVICE  CARD 


MAKE  CIRCUIT  BOARDS 
THE  NEW,  EASY  WAT 


WITH  TEC-200  FILM 

JUST  3  EASY  STEPS: 

•  Copy  circuit  pattern  on  TEC -200  film 
using  any  plain  paper  copier 

•  Iron  film  on  to  copper  dad  board 

•  Peel  off  film  and  etch 

convenient  8  1/2x11  size 
With  Complete  Instructions 

SATTSFACTIOiV  GUARANTEED 

5  Sheets  for  S4,95    10  Sheets  only  $6.95 

add  $2.00  postage 

The  MEADOWLAKE  Corp. 

Pepi.  r  -  1*0  Box  1 555 
Qneco.  FL  34264 


GiVE  YOUR 

HR-25tO      HR-2600 

tfif  umif  fratttrfx  ti\  the 

BIG    R 1 G  S 


CHIPSWITCH 

4773  Sonoma  Hwy.  Suite  132 
Santa  Rosa,  CA  95409^269 

Wrilt  or  call  (7(17)  9:i!K0S  1 2  ^nt  l-'MEF  InhinnatlDii 


CIRCLE  26&  ON  READER  SERVICE  CARD 


CO' 


St5 


NO  TUNERS 

*^mm m" ^ ^Z^^>^  NO  RESISTORS 

S^S'^S^^^^^''''^  NO  COMPROMISE 

^-..tfl  ^'■"^IX  EXCELLENT  REVIEWS  JUST 

DONT  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOG. 

CO,  o«.  isu      ii4f .  w.  It  91      w*  n  t»* 
BILAL  COMPANY 

1 37  llanchest^r  t?rfve 

F  iorit  fian  t .  Col  orada  80ai  € 

(riB)6a706S0 


Mil^lT^Cvil 


28  VDC  50  AMP  SUPPLY 


CIRCLE  42  ON  READCR  SERVICE  CARD 


PP-4763A/GflC  power  supply  produces  28  VDC  50 
amps  from  11 5/230  VAC  22/1  lamp  47-63  Hz  input;  +/ 
-0.5%  regulation  Has  metefs  0-50  \/DC  and  0-80  amps 
DG;  13.5x19.5x15, 14S  lbs.  (Shipped  UPS) 
USED ,. ,.„., $195J0 

50  UH  ROLLER  INDUCTOR 

3B-TURKS  3/e"W  edgewound  silvered  nbbon  forms 
S'b(4.3'  dia  CQ^I;  fil>erglass  end  plates.    P/o  1  KW 
antenna  tuner;  o/a  7.3x13x5.Z  S  lbs.  sh. 
#L1/CU93a,  USED „„„^ . $65.00 

10  UK  ROLLER  lliDUCTOHJ&-tunts  #16  &ftv«r-tjnned 
wire  forms  2'  dti  coil.  3,5x4,5x26, 3  IIjS   10^-7029. 

n  ^  W      .  ri-Tri^#ifl:*feiiB*lfF*ri!*ABMi  *■■>■■  vi  mwwwwmmwmwmwmwwwwm  ■■■■■■■■■■■■■■■■■fb  WbDiUU 

PririiSF  0  e.  lima,  D*  VISA.  MASTERCARD,  OESCOVER 

Allow  for  S Nipping  •  Write  for  faiesl  Ciitalog 

AddrrasQept  73  -  Phone  419/227-6573  ■  Fas  419/£Z7'1313 


FAIR  RADIO  SALES 

tD16  E.  EUflEKA  •  Box  1105  •  LIMA,  OHIO  *  45S02 


CIRCLE  75  ON  READER  SERVICE  CARD 
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Number  23  ofi  your  Feedback  cant       Building  the  40-30 


Mfcna&i  Bfyce  WB3VGE 
2225  May/tower  NW 
MBSSitm  OH  44646 

The  Small  Wonder  Labs 
40-30  Kit 

The  original  NN1G  rig  by  Dave  Ben- 
son generated  a  lot  of  mt^rest  among 
QRPers.  I  Is  hard  to  tolleiw  up  with  a 
projeci  that  peilorms  better  than  Ihe 
original,  bu!  Dave  has  another  hit  on  his 
hands  This  rig  ongmally  started  out  as 
a  club  pro|ect  for  the  New  England 
QRP  club,  and  was  so  popular  among 
the  members^  that  a  second  kit  run  had 
to  be  produced, 

Dave's  taken  up  whore  the  original 
kit  ended  and  made  some  slight  modify 
cations  10  the  circuit.  But,  before  we  get 
to  thosQp  let's  take  a  look  inside  the 
Small  Wonder  Labs  40-30  rigl 

Havfng  built  nxjre  than  enough  QRP 
transceivefs  oa  40  metefs,  i  decided  on 
a  change  to  the  30  meter  band.  This 
barKi  is  full  of  active  QRPers  yet  pro- 
vides good  DX  possibifities.  Best  of  all 
you  don't  need  to  put  up  with  the  con- 
stat QRM  from  the  broadcast  slalk>ns. 
and  there's  no  SSB  to  contend  wrtti,  ei- 
ther. By  gentlemen's  agreement,  digital 
modes  such  as  AMTOR.  packet,  and 
RTTY  are  on  the  high  end  of  lt>e  band, 
while  CW  occupies  ihe  lower  end. 

The  40-30  is  simple  in  its  design. 
With  a  13.^voft  power  supply,  the  rig 
will  produce  atKHJt  1.5  watts  tnto  a  50- 
ohm  load.  My  unit  did  a  hair  more  than 
1 .3  watts  at  13.8  volts.  Power  produced 
at  12.5  volts  was  a  solid  one  watt. 
That's  more  than  enough  kick  to  work 
all  over  the  world  on  30  meters.  The  40- 
30  supports  full  break-in  electronfc  key- 
ing with  side  tone.  Yet  this  rig  does  have 
a  few  drawbacks.  First,  there's  no  AGC. 
You  control  the  audio  gain  by  adjusting 
the  RF  gain  controL  The  40-30  won't 
drive  a  speaker.  It's  a  headphone-only 
rig  There's  no  RIT  aithough  you  can 
add  RIT  by  using  an  additional  circuit 
board.  I'll  talk  more  about  the  RIT  in 
next  monih's  column.  For  oow,  we'll 
deal  wiUi  iDe  40-30  m  its  bask:  form. 

Signal  Flow 

RF  trom  Hie  antenna  is  controlled  by 


Low  Power  Operation 

a  brute -force  RF  gain  con  trot,  From 
hem.  Ihe  signals  are  passed  through  a 
singte  tuned  drcuft.  An  NE602  is  used 
as  a  mixef  by  combinifig  the  VFO  ener- 
gy and  the  desired  signals.  The  output 
ts  sent  through  a  very  simple  two-pole 
crystal  fitter.  Why  only  use  two  crystals? 
With  a  circuit  Such  as  this,  most  ot  us 
will  never  be  at>te  to  tell  the  difference 
between  two  and  four  poles  of  liltering. 
If  also  reduces  toss  of  signal  through 
Ihe  filter,  and  it's  cheaper,  too.  Even 
with  a  two-pole  crystal  filter,  the  selec- 
tivity is  quite  remarkable.  The  center 
frequency  of  the  filter  is  about  850  Hz, 

If  you  look  at  the  schematic,  you'll 
see  something  missing.  The  40-30 
lacks  both  IF  tuned  circuits  and  an  IF 
amplifier  stage.  The  output  of  the  crys- 
tal filter  is  dumped  directly  into  the 
product  detector.  You  can  move  the 
product  detector's  frequency  a  bit  to 
provicie  the  proper  offset  in  the  receiver. 

From  the  product  detectOf.  the  out- 
put is  coupled  to  a  simple  MOSFET 
swttcb  ar>d  then  on  to  the  audio  amplifi- 
er As  I  mentioned  t:)efore.  the  audio 
stage  will  not  produce  enough  output  lo 
drive  a  speaker,  Ihe  stage  is  robust 
enough  that  strong  signals  will  auto- 
mat icaliy  cause  your  fingers  to  move 
towanj  tfiat  gain  control.  As  Dave  men- 
lloned  in  the  assembly  instnjttions.  if 
you  use  a  cheap  pair  of  headphones, 
you'll  get  tackluster  results  Those 
walk-thing  headphones  you  see  hang- 
ing up  at  the  checkout  counter  for  $2 
Will  give  you  two  bucks  won;h  of  sound 
quality. 

VFO  Circultiy 

In  the  40-30<  instead  of  the  usual 
variable  capacitor  controlling  the  VFO, 
a  varaclor  is  used.  Tuning  the  VFO  ts 
accomplished  by  varying  a  lD0k  front- 
mounted  pot.  The  tuning  range  is  set 
by  a  small  trimmer  capacitor  and  by 
compressing  or  expanding  the  turns  on 
a  toroid  core.  This  is  the  same  method 
used  by  the  NorCai  40  and  has  proves! 
very  popular  with  operators,  By  using 
Ihe  varactor  diode,  the  buiktef  has  or>e 
less  worry  when  assembling  the  l«iL 
Moynting  a  triable  capacitor  to  a  pan- 
el can  be  a  real  engineenng  feat. 


You  should  have  gone  through  sev- 
eral soldering  iron  tips  before  tacklir^g 
Ihe  40-30.  Although  the  circuit  is  very 
basic p  there's  not  much  room  on  the 
PC  tx>ard.  The  circuit  t>oafd  is  single- 
sided  with  a  top  silk-screen.  All  pads 
and  traces  have  be  solder*retiowed. 
and  there  is  evefi  a  soider  mask  on  the 
bottom. 

All  the  parts  are  first  rate,  with  sev- 
eral of  the  srrialler  diodes  madded  indi- 
vidualfy  for  easy  identtficalion.  All  Ihe 
capacitors  fit  the  txsard  without  tugging 
and  pulling  at  therr  leads.  Sockets  are 
induded  for  all  ICs,  even  Ihe  f^E602s. 

Depending  on  the  band  chosen ,  the 
frequency-selective  pans  are  packaged 
separately.  Follow  the  di  reel  ions  close- 
ly, as  you  must  not  mix  the  contents  of 
these  envelopes  with  the  rest  of  the 
parts. 

You  must  wind  your  own  coils.  The 
Instructions  for  doing  this  are  as  clear 
as  humanly  possible  In  fact,  Tm  im- 
pressed with  the  idea  of  using  a  hunk 
of  paired  hookup  wire  for  winding  the 
secondary  on  one  of  the  phased  trans- 
formers. Ifs  about  as  fool-proof  as  you 
can  make  it.  Even  Scoti  should  be  able 
to  rtgure  this  one  out.  It  should  be  no 
big  deal  to  wind  the  coiis  for  this  rig. 

Setup  and  Adjustnient 

Thefe  are  only  a  few  steps  required 
to  gel  the  rig  on  the  air.  First,  you'll 
need  a  signal  source.  I  used  niy  Arg* 
onaul  II  mnning  milliwatts  fnto  a  dum- 
my load,  You1i  also  need  a  wattmeter 
for  peaking  the  transmitter.  Although 
not  m  the  list  of  needed  ^uipment,  a 
frequency  counter  is  really  nice  to 
have.  If  you  don  t  have  one  and  can't 
txjfrow  one,  then  you  can  use  a  gener- 
al coverage  receiver  to  find  the  operat- 
ing frequency  of  the  VFO, 

Alignment  is  straightfon/vard.  First. 
you  need  to  find  the  frequency  of  the 
VFO  with  a  frequency  counter  or  your 
general  coverage  receiver  You  then 
tweak  the  turns  on  the  VFO  toroid  to 
adjust  the  frequency  A  trimmer  capac- 
itor sets  the  band  edges,  while  ad|u st- 
ing the  coif  gives  you  bandwidth. 

Once  the  VFO  is  running  at  the  de- 
sired fi^equency.  connect  your  antenna, 
and,  providing  the  band  is  up,  resonate 
Ihe  front  end  by  tweaking  a  second 
trimmer  capacitor.  Al  this  point,  you 
shoukj  be  atsle  to  hear  stations.  Peak 
the  stage  for  maximum  audio  by  listen- 
ing to  a  weak  staliofi.  This  completes 


the  tune-yp  for  the  receiver. 

Transmitter  tune- up  is  )ust  about  as 
easy.  Into  a  dummy  toad,  key  the  rig 
arid  ac^ust  the  two  trimmers  for  an  indi- 
cation of  output  using  an  RF  power 
meter.  I  adjusted  Ihe  Iransmttter  by  us- 
ing my  scope  and  peaktng  for  maxi- 
mum power  while  maintaining  a  clean 
sine  wave.  You  can  also  press  your 
station  receiver  into  use  tjy  using  it  as 
a  monitor  peaking  the  transmitter  for 
maximum  S-meter  Back  off  the  trim- 
mer that  sets  the  output  powet^  until  the 
level  drops,  ther^  turn  ihe  trimmer  up 
until  no  more  power  ts  observed.  Don't 
advance  the  power  control  past  this 
point.  The  final  adjustment  to  the 
transmitter  is  setting  the  TX  offsets 
Again f  you  can  use  your  general  cov- 
erage receiver  or  make  a  quick  job  out 
of  it  with  a  counter. 

Ocfds  and  Ends 

I  wound  Ihe  VFO  lank  coif  with 
the  required  amount  of  wire,  but  the 
final  frequency  was  way  too  low.  I  re- 
moved a  turn  or  two  too  many  and 
ended  up  too  high  in  the  band*  I  added 
an  extra  68-pF  capacilor  across  the 
trimmer  cap  and  then  compressed  Ihe 
windings  as  much  as  I  could  to  bring 
the  VFO  to  Ihe  proper  frectueficy.  Vm 
sure  you' II  have  to  expenment  with  the 
VFO  coil  to  gel  the  proper  frequency 
rartge. 

Ttte  assembly  manual  mentkjns  the 
polystyrene  capacitors  used  in  the 
VFO  as  being  rattier  fragile  They  are. 
After  they  have  been  soldered  in.  a 
glob  of  coil  dope  or  some  other  goop  is 
necessary  to  preverki  them  (rom  mov- 
ing about,  I  mention  this  not  only  to  im- 
prove your  frequency  stability,  but  to 
keq3  you  from  breaking  the  leads  off. 

The  final  output  transistor  in  the 
transmitter  does  not  come  with  a  heal 
sink  of  any  kind.  Dave  assures  me 
none  is  needed.  During  tune  up,  the 
stinker  can  get  rather  hot.  I  placed  a 
TO-5  sNp-on  heat  sink  on  the  device 
just  to  make  me  feel  better  You  should 
do  the  same. 

Dave  put  a  lot  of  work  into  the  as- 
sembly manual.  Ifs  not  a  step -by-step 
building  guide,  but  it  covers  all  the 
bases.  If  you  have  put  several  kits  to- 
getfier,  and  know  one  end  of  a  diode 
from  another,  you  ahoukt  have  no  trou- 
ble with  this  "small  wooder.' 

Next  month,  we'll  taJce  a  look  at  the 
RIT  circuit  and  some  other  modifica- 
tkms  lo  this  rig. 


Photo  A.  The  Smaff  Wonder  30  merer  rig  sitting  atop  a  small  tO-watt  $ofar  panel 
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Photo  B,  inside  the  rig  Everything  mounis  on  a  single  board. 
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Introduction  to  Packet 
Radio 

While  this  subject  may  seem  a  bft 
simple  to  my  regular  readers,  it 
seems  like  a  good  time  to  write  an  In- 
troduclory  column  again.  You  may  be 
surprisecl  and  feam  something  you 
didn't  know.  In  any  case,  it  will  be  a 
great  cotuTTin  to  pass  on  ro  these 
friends  who  want  to  get  started  in 
packet  radio. 

Just  What  is  Packet  Radio 
Anyway? 

Packet  radio  Is  one  of  the  many 
'dlgrtar  modes  available  to  radio  am- 
aieufs.  II  is  used  on  bands  from  HF  to 
SHR  and  is  unquestjonaisty  the  most 
popular  way  to  send  text  and  graphi- 
cal in  formation  using  amateur  radio. 
With  all  of  the  'other  digital  modes  to 
choose  from,  what  makes  packet  so 
popular? 

Pack  el  gets  iis  name  from  the  way 
that  data  is  transTnitted,  in  data 
**packets/  By  using  this  idea  (called 
"packet  switching'),  packet  radto's 
iprofocor  (set  of  rules),  caJled  AX-25. 
can  offer  some  big  advantages  over 
the  other  modes.  The  one  that 
launched  packet *s  popularity  is  "error 
detection  and  correct] on.'  Packet  ra- 
dio's AX. 25  protocol  offers  error-free 
transmission.  When  a  packet  of  data 
(lechnic^ally  referred  to  as  a  Ira  me") 
is  sent  from  one  station  to  another  it 
includes  a  ^checksum.*  This  check- 
sum (it  is  a  CRC— CycMc  Redundan- 
cy Check — for  you  math  weenies  out 
there)  is  the  result  of  a  mathematical 
operation  performed  on  all  the  data  In 
the  packet. 

When  the  packet  is  received  at  the 
Intended  destination,  the  receiving 
slaiion  perfoims  ihe  same  mathemati- 
cat  operation.  If  the  results  do  not 
match,  it  indicates  that  an  error  has 
occurred  in  transmission  and  the 
sending  staiion  rs  notified  10  fesend 
that  particular  packet  by  fls  sequence 
number 

This  system  of  error  detection 
(checksum)  and  correction  (resend- 
ing)  offers  error  free  transrTilssion — 
eventually.  Sometimes  ii  can  take 
many  tiies  before  getting  a  ''clean* 
packet.  There  are  some  things  that 
can  help  with  this,  and  we'll  taik  about 
them  a  little  later. 

What  Oo  I  Need  to  Get  on  the  Air? 

Thanks  to  the  folks  at  TAPR  [Tuc- 
son Amateur  Packet  Radio),  who  de- 
signed the  original  and  updated  hard- 


ware (TNC,  Of  Termmat  Node  Con- 
troller) that  made  packet  radio  the 
popular  mode  it  is  today,  getting  on 
the  air  is  simple.  Exactly  what  to  buy 
depends  on  two  things:  what  you  al- 
ready own,  and  how  much  money  you 
have  to  spend. 

You'll  need  three  basic  compo- 
nents in  any  case;  terminal,  TNG,  and 
radio  system.  The  TNC  is  the  heart  of 
the  packet  station.  It  is  the  interface 
between  the  termlrtai  {we'll  discuss 
rtial  m  a  moment)  and  (he  radio-  In- 
side Ihe  box  are  two  parts — the  PAD 
(Packet  Assembler/Oisassemblerj 
and  the  modem. 

fn  packet  radio  work,  we  don't  ac- 
tually transmit  digital  signajs  over  the 
air.  Instead,  we  convert  the  digital  rn- 
formation  to  sound  and  send  that. 
This  is  the  pb  of  the  modem,  which 
gets  its  name  from  MOdulat&^DEMod- 
ulaie.  It  is  another  version  of  what  you 


connections.  Nevertheless,  packet  ra- 
dio does  the  overwhelming  bulk  of  Its 
end -user  business  at  1 .200  baud. 

If  your  intention  is  simply  to  get  in- 
volved in  PBBS  (Packet  BBS)  use, 
and  keyboard  to  keyboard  operations 
(QSOs  between  individual  stations)t 
1,200  baud  will  be  all  you  need,  To- 
day, prices  lor  TNCs  range  from 
around  S1 00,00  for  a  simple  unit  that 
does  the  basics,  to  several  hundred 
for  a  DSP  (DigilaJ  Signal  Processing) 
unit  that  is  really  more  than  e  simple 
TNC  and  is  referred  to  as  a  multi- 
mode  controller. 

In  Ihe  first  category,  products  from 
AEA,  t^FJ,  Kantronics.  and  Pac- 
Comm  alt  offer  good  performance  for 
the  average  user  One  of  the  more 
popular  *t>eg inner  units  is  the  KPC-4 
from  Kantrontcs;  its  smaJI  si^e  and 
low  power  requirements  make  it  a 
good  portable  option  as  well. 

For  a  multimode  box  the  selections 
are  more  complex,  tf  you'd  like  to  get 
into  the  HF  modes  (RTTY,  AMTOR, 
FACTOR,  and  other  relatively  esoteric 
things),  you'll  need  to  choose  careful- 
ly. For  the  average  HFA^HF  packet 
user,  the  PK-232  from  AEA  is  a  reli- 
able winner.  Jts  excellent  filtering 


So  if  you  want  to  get  started  in  pacltet, 

iook  around  at  what  you  have 

(radios  and  computers)^  iook  around 

at  what  to  buy  (TNCs  or  muitimode 

controilers),  and  make  a 

carefui  selection. " 


use  on  the  phone  line  to  connect  to 
BBSs  and  the  Internet. 

The  task  of  the  PAD  is  to  take  the 
information  that  we  want  to  send  and 
^'assemble'  it  into  packets.  It  main- 
tains the  connection  with  remote 
station  (called  a  ""virtuaf  channel") 
Bn6  sends  the  data  in  packets  that 
are  understood  on  Ihe  other  end. 
The  reverse  process  happens  there: 
The  signais  are  demodulated  in  the 
modem  and  "disassembled'  by  the 
PAD, 

This  virtual  circuit  idea  Is  pretty  im- 
portant, and  it  is  where  the  Idea  of 
packet  switching  comes  in.  One  of  the 
other  advantages  of  packet  over  other 
modes  is  that  a  channel  can  be 
shared.  When  two  packet  stations 
connect  a  virtual  channef  is  formed. 
The  "owner^  of  the  real  channel  (the 
frequency  of  operation)  "switches'* 
with  each  packet  sent.  There  we  get 
*packet  switching."  Other  than  having 
lo  wait  around  for  its  lum.  your  station 
thinks  il  is  on  ris  own  channel 

The  TNC  you  buy  will  depend  on 
whai  you  intend  lo  do.  Most  packet 
today^-almost  att — runs  at  1»200 
baud,  This  used  to  be  pretty  fast, 
back  when  telephone  modems  were 
mostly  300  baud.  Today  we  think 
nothing  of  28.8  Kb/s  phone  modems, 
and  some  of  us  have  access  to  faster 


makes  HF  work  easier,  and  its  design 
is  well  proven.  The  DSP-2232  from 
AEA  represents  the  high  end,  with 
DSP-based,  dual-port  operations. 
Your  wallet  will  notice  the  increased 
capabilities. 

Another  real  option,  of  course,  is 
the  hamlest.  If  you  look  around  for 
TNCs  at  a  hamfest.  make  sure  you 
get  a  TNC-2  model:  this  is  very  impor- 
tant because  a  TNC-1  may  be  able  to 
have  its  firmware  updated,  but  it  will 
be  a  hassle.  Look  tor  products  from 
the  companies  mentioned  above,  and 
you  can  probably  walk  away  with  a 
good  unit  for  fifty  bucks  or  Jess. 

Th0  Terminal 

Technically,  all  you  need  for  this 
function  is  a  ^-dumb  lemninal."  One  of 
the  old-fashioned  "glass  teletypes" 
would  work  fine;  bal  today  there  Is  so 
much  software  available  doing  such 
nice  things  thai  yau  really  want  b^ 
computer.  The  overwhelming  majority 
of  hams  use  I6M-PC  machines.  Just 
how  capatile  the  machine  needs  to  be 
depends  upon  how  you  use  it.  Most  of 
the  DOS-based  packet  software  runs 
well  on  a  1-f^B  80286  machine.  You 
don't  even  need  a  hanJ  drive  in  mosi 
cases.  On  the  other  hand^  if  you'd  like 
to  njn  Ihe  latest  and  greatest  of  pack- 
et software,  you'll  need  a  machine 


tfial  can  njn  Microsoft  Windows.  The 
best  bet  is  to  taik  to  lots  ol  ham 
fnends,  see  what  Ihey  are  using,  use 
If  yourseff.  and  then  decide. 

The  Radio  System 

I  refer  to  radio  "system'  because  I 
include  the  antenna.  There  is  a  great 
temptation  lo  take  thai  ofd  handheld, 
bkjw  off  the  dust,  and  stick  it  on  pack- 
et. This  is  likely  to  be  a  prabiem.  It  is 
not  thai  it  won't  work,  since  it  will 
transmit  and  receive  fine.  The  prob- 
lem is  that  you  may  not  be  able  to 
communicate  witli  anyone, 

OK,  now  you  are  confused.  If  the 
radio  works  fine,  I  can  hear  ihe  sta- 
tion I  am  trying  lo  talk  to.  and  i!  can 
hear  me — why  can!  we  communi- 
cate? Anyone  who  has  experienced 
this  phenomenon  knows  just  how 
frustrating  it  is,  and  wants  it  to  stop! 
The  problem  is  called  "hidden  trans- 
mitter syndrome"  and  here's  how  it 
happens ... 

At  the  lowest  level,  packet  radio 
networking  is  based  on  the  idea  of 
CSMA/CD  (Carrier  Sense  Multiple 
Access/Collision  Detection).  This  is 
the  name  of  the  method  of  sharing 
Ihe  channel.  The  mechanics  will  be 
very  famifrar  to  any  active  ham— you 
use  this  technique  every  day.  "Carrier 
Sense"  means  to  listen  to  the  channet 
and  see  if  anyone  else  is  keyed  up.  If 
there  is  someone  on,  say,  the  re- 
peater, you  aie  careful  not  to  key  oq 
over  them,  ^'Multiple  Access'  simpiy 
refers  to  the  fact  that  more  itian  two 
slations  can  use  Ihe  same  frequency. 
Thts  is  opposed  to  point-to-point  fink- 
ing, in  which  two  stations  exclusively 
use  a  particular  frequency.  "Collision 
Detection''  means  that  the  protocol 
can  say, "hey,  you  guys  doubled," 
when  two  transmitters  happen  to  key 
up  a1  the  same  time. 

It  is  the  CS  portion  of  Ibis  access 
method  in  which  handhelds  (with 
weak  transmitters  and  often  poor 
receivers)  cannot  properly  participate. 
A  hidden  transmitter  is  a  station  that 
cannoi  be  heard  by  ei/eryone  trying 
lo  use  the  frequency.  This  means 
that  those  who  cannot  hear  will  try 
using  the  channel  on  top  of  the 
hidden  transmitter.  A  poor  receiver 
causes  everyone  to  be  a  hidden 
transmitter. 

Because  of  this,  beware  of  hand- 
helds. Use  a  good  omnkftrectkynat  an- 
tenna, and  put  an  amplifier  with  a 
preamp  on  that  handheld  if  you  must 
use  it.  It  everyone  on  the  frequency 
participates  properiy  in  the  LAN  (Lo- 
cal Area  Network),  everyone  benefits. 
Rememtyer,  this  is  true  even  for  key- 
tyoard-to-keytioard  QSOsi 

So  if  you  warn  to  get  started  in 
packet,  look  around  at  what  you  have 
{radios  and  compute  rs),  k>ok  around 
at  what  to  buy  (TNCs  or  multimode 
cent  rollers),  and  make  a  careful  se- 
lection. Don't  try  to  use  something  in- 
adequate, because  you'll  just  get 
frustrated  and  quit.  Do  it  right,  and 
have  fun.  73  de  rvJ1  EWO. 
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APns  Puts  Doppler 
Bearings  on  the  Map 

Its  like  a  moving  finger  fhal  keeps 
pointing  loward  the  signal,"  That's  ttw 
way  one  nam  describes  tits  Doppler 
lacfio  direction  finding  [RDF)  sel.  Typi- 
cal of  most  Dopplers,  his  has  a  ciicie 
of  16  llghl-emitlfng  diodes  [LEDsJ.  At 
any  Instant,  one  LED  is  on,  indicating 
tha  direction  of  the  incoming  signal. 

Dopplers  work  witli  all  types  of  nar- 
rowband FM  receivers,  including  scan- 
ners  and  hand  he  Eds,  Some  include  a 
digital  display  in  degrees,  in  addition 
to  the  LED  ring.  Doppler  antennas, 
which  have  from  4  to  16  vertical  ele- 
ments, are  avaiialile  for  home  use  and 
for  easy  mounting  on  a  vehtcle,  {See 
tha  resoufce  box.) 

Yoy  might  think  that  hunting  signals 
with  a  [Soppier  RDF  set  is  as  easy  as 
f^ing  in  an  aquanum.  Jus!  follow  the 
LEDs.  right?  OccaskjnaJly  Ifs  that  sim* 
pie,  but  more  often  the  Doppler  dis- 
play \s  tricky  to  mtefpret  Inarming  sig- 
nals are  reflected  and  scattered  by 
buikjings  and  tenain  iealures  near  you 
and  near  the  transmitter.  This  muJtl- 


path,  as  it  is  called,  makes  the 

Doppler  think  theie  am  sevefal  signal 
sources  instead  of  just  one.  So,  de- 
pending on  the  multipath  wtiere  you're 
BDRng,  sometimes  you  will  see  one 
steadily  lit  LED,  and  ^  other  times  the 
indication  may  flutter,  wander  back 
and  Jorth,  or  even  dash  around  tlie  cir- 
do. 

Then  them  is  the  Utaiter  of  knowing 
exactly  which  way  and  tym  far  to  go  to 
find  signal  sources.  The  Doppier's  dj- 
rectlon  indication  is  nelativa  to  orienta- 
tion of  the  antenna  set  In  a  fixed  In- 
stallation, this  is  the  same  as  a  bear- 
ing with  respect  to  north.  In  a  mobile, 
you  must  know  your  car's  heading  ac- 
curately to  be  abie  to  compute  the 
compass  direction  of  the  signal  from 
the  Doppler  indication. 

A  Doppler  gives  you  only  dlfection 
data,  not  distance.  As  you  drive  to- 
ward the  transmitter,  your  S-meter  will 
probably  be  pinned  by  the  time  you 
are  within  a  few  miles.  Unless  you  go 
to  the  tmubie  of  using  an  RF  attenua- 
tor, you  will  have  few  dues  about  tx)w 
close  you  are  getting  until  there  is  a 
sudden  change  of  bearing  thai  telJs 
you  ttiatyou  passed  it! 

Wouk^'t  it  be  gneai  If  your  Doppter 
fnd+catkjns  could  be  displayed  dir^ty 


Photo  A.  NTLUEt  Version  f  intefface  board  measures  3-1/8  x  4-1/&  inches,  t 
added  a  7805  regutator  at  the  +5V  input  terirtfnais  on  mine.  A  B-wfre  ribbon  c^te 
tonmds  to  my  Roanoke  Doppter  ina  DB-i5  connectors  to  pick  off  power  audio, 
and  paml^t  data. 
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on  a  road  map?  While  we* re  at  it,  why 
not  have  bearings  from  other  base 
and  mobile  stations  appear  on  tho 
same  map,  so  you  can  see  instantly 
where  tfiey  inteisecf?  Automatic  Pack- 
et Reporting  System  (APRS),  a  share- 
ware computer  program,  makes  all 
this  possible  right  now. 

Retire  Your  Protractor 

When  Bob  Bmninga  WB4APR  first 
clevek>ped  APRS,  il  was  just  for  map- 
ping  packet  stations,  both  fixed  and 
moving,  for  fun  and  public  service.  He 
envisioned  it  as  a  way  for  officials  at 
events  such  as  marathons  and  boat 
regattas  to  instantly  spot  the  locations 
of  contestants,  ViPs,  ambulances,  and 
so  on.  Then  he  began  lo  add  features 
such  as  dead  reckoning  of  moving  ob- 
jects, messaging  between  unconnect- 
ed stations,  and  grid-square  plotting. 

With  the  latest  version,  storm  track- 
ing nets  can  pinpoint  their  weather 
spotting  units,  HF  contesters  can  dis- 
play Packet  Cluster  DX  reports,  and 
transmitter  hunters  can  create  multi- 
station RDF  networks  to  quickly  zero 
In  on  jammers,  stuck  transmitters,  and 
stations  in  distress.  WB4APR's  pro- 
gram runs  under  DOS  (rtot  Windows) 
and  can  t)e  used  In  just  about  any  PC. 
tn:mii  a  eOB6  laptop  wrth  CGA  in  a  mo- 
bile to  a  high-end  hamshack  desktop 
m  lull  cokx. 

Macintosh  fans  have  not  t>een  left 
out.  Ketth  Spn^ui  WU2Z  has  coded  up 
a  wortc-aiike  program.  It  runs  best  on 
Mac- 1 1  class  machirtes  with  System  7, 
but  will  also  work  on  older  68000 
Macs.  iS^acAPRS  follows  all  rhe  PC- 
APRS  packet  proiocois  but  takes  full 
advantage  of  the  Mac's  capabilities  for 
higher  resolution  maps,  pull-down 
m^enus,  muitipie  windows,  and  the 
mouse,  A  MacAPRS  native  version  for 
PowerPCs  is  also  available. 

Since  APRS  PC  version  3.0  was 
released  last  year,  the  program  has  in- 
cluded a  steadily  improving  suite  of 
RDF  features.  The  most  advanced  of 
these  are  the  Doppler  inputs,  which 


became  fully  operational  in  version 
5.03a.  Bob  added  routines  to  accept 
and  display  tsearings  from  Doppler 
Systems  RDF  models  having  300-bps 
RS'232  output.  Fof  Doppter  Systems 
models  without  serial  data  output,  and 
for  other  brands  ot  DoppiOfS, 
WB4AFR  collaborated  with  Robert 
Swain  N7LUE  to  develop  a  universaJ 
interface. 

The  project  was  so  successful  that 
N7LUE  is  now  selling  boards,  krts,  and 
compieie  interlaces  tPhoto  A).  Tm  tiy- 
ing  to  make  it  as  cbse  to  a  lieathklt  as 
practical,"  Robert  says.  *This  is  my 
fkst  experience  in  writing  kit* building 
inst  motions,  but  Tve  had  lots  of  experi- 
ence in  the  military  teiiing  people  how 
to  put  things  together* 

Instdethe  interface 

in  all  of  the  popular  Doppler  de- 
signs in  the  ham  mari<et,  the  360 -de- 
gree azimuth  circle  is  represented  by 
6,  16,  or  32  I^Ds,  Somewhere  in  the 
control/display  electronics,  4-bit  paral- 
lel data  representing  antenr^  position 
and  a  direction  pulse  to  latch  this  data 
for  the  display  am  available.  Figure  1 
shows  how  N7LUE's  interface  con- 
verts this  parailel  data  to  a  serial  out* 
put,  Ali  signals  are  lapped  from  the 
Doppier  circuits:  normal  operation  of 
its  l_ED  disp^y  is  unaffeaed^ 

U1  is  a  74HC75  4-bft  Idtch.  It  ts  dis- 
abled when  the  circuit  is  used  with 
Doppler  Systems,  Dick  Smith,  and 
other  destgns  tfmt  have  latched  4-b(t 
direction  data  avaitabte.  Other 
Dopplers  such  as  the  16-LED 
K0OVWB6UZ2  Roanoke  Doppler 
and  the  WA4BVY  DoppleScAnl  use  a 
4514  or  4515  latching  4-to-l6  decoder 
IC,  which  does  not  put  latched  4-bit  di- 
rection data  onto  extendi  pins  Data  is 
latched  by  U1  for  these  models. 

Latched  data  from  U1  goes  to  U2.  a 
Microchip  Ay3l015D  universal  syn- 
chronous receiver/transmitter  (UART) 
that  performs  the  parallel-to-serial 
conversion.  The  output  of  U2  is  a 
stream  of  8-bil  ASCII  characters  from 
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Figure  1.  Block  diagram  ot  N7LiJE's  universal  Doppfer'to-RS-232  interface  for 
RDF  with  APRS, 


"©"  (01 000000 J  lo  'O"  (01001111), 
represeniiAg  the  16  possible  states  of 
the  4'bil  input  data.  U2  Is  programmed 
for  2,400'bps  8-N-1  cjuiput,  as  expect- 
ed by  APRS. 

Note  that  no  matter  how  many 
LEDs  or  vertical  antennas  your 
Doppler  has,  N7LUE's  i>oard  always 
outputs  16  output  characters,  repre- 
senting 22.5'degree  azimuth  incre- 
ments. U4  converis  the  serJaJ  data 
from  S-voH  logic  iev^  to  RS-232  Stan- 
dards- 

APRS  software  can  process  about 
elQfht  beanng  samples  pef  second  U5 
Is  a  4024  binary  countdown,  driven  by 
the  Doppler 's  antenna  rotalic^n  clock 
OSCiNator.  Its  8-Hz  output  sets  the 
UART  character  output  rale,  Qt.  Q2. 
and  U7  sense  receiver  audio,  prevent- 
ing random  data  output  wftan  no  sig- 
r^J  is  being  recetved. 

U8  was  added  to  the  design  lor  sit- 
uations where  APRS  is  transmiriing 
packet  bearings  in  the  san^  band  thai 
the  Doppler  is  monitoring,  When  the 
packet  TNC  is  keyed  down,  the 
Dopplef  beanrig  will  probably  be  erro- 
r>e{>us.  The  U8  daia  mute  interrupts 
serial  output  during  packet  iransmis- 
sions.  to  prevent  these  bad  bearings 
from  being  processed  by  APRS. 

Crunching  the  Bearings 

WB4APH  s  software  accurmilates 
and  calculates  the  average  and  stan- 
dard  deviation  of  a  series  of  bearing 
samples  to  the  nearest  degree.  H  plots 
the  average  as  a  yellow  vector  on  the 
screen  map.  The  standard  deviation 
calculation  gives  a  measure  of  the 
quality  of  the  bearing  data.  When 
samples  differ  greatly  in  direction  over 
a  short  lime,  deviation  is  large  and  the 
displayed  line  is  dotted  to  Indicate  a 
low  quality  bearing.  The  more  breaks 
in  the  line,  the  larger  the  deviation  Is. 
When  Doppler  indications  are  steady, 
deviation  is  iow  and  the  yellow  line  is 
solid.  A  violet  rectangle  at  the  top  of 
the  APRS  map  display  provides  addi- 
tional bearing  quality  data. 

Photo  B  shows  typical  APRS 
Doppler  data  displayed  on  a  base 
station  PC  screen.  The  dashed  yellow 
bearing  lines  from  the  KOOV  icon 
were  picked  up  during  a  30 -second 
transmission  from  a  mobile  siation. 
The  cfoss-bearing  (rom  WB6LI2Z/M 
could  have  been  received  and  ploi:  d 
by  packet  or  entered  manually  by  the 
APRS  operator  from  a  radio  report. 

The  APRS  cursor  has  t>een  moved 
manually  to  the  intersection  of  the 
KOOV  and  WB6UZZ  bearings.  The 
exact  latitude  arxj  tongitude  of  (his  m- 
lerseciion  is  displayed  in  a  box  at  the 
upper  left  comer  of  the  screen,  If  the 
beanr^gs  are  good,  that  ^s  wtiere  the 
transmitter  is.  Even  if  the  APRS  map 
has  errors  in  tf>e  tocation  of  roads  arxJ 
towns,  the  coordinales  obtained  by  trt- 
angulation  are  correct  if  the  coordi- 
nates of  the  RDF  stations  have  been 
correctty  entefed. 

Now  thai  the  APRS  base  station 
fias  coordinales  for  the  unkrxjwn  sig- 
nal.  its  operator  can  notify  mobUe 
transmitter  hunters.  Belter  yet.  the 
base  station  can  automatically  trans- 


mit a  stream  ot  packet  transmissions 
with  bearing  data  to  a  group  of  mobile 
transmitter  hunters  mnning  APRS  and 
their  own  Dopplers.  The  mobiles  must 
input  their  locations  and  vehicle  head- 
ings to  APRS  for  bearings  to  be  plot- 
ted. Alltrough  this  can  be  done  manu- 
ally, the  besl  way  is  with  the  NMEA- 
0183  output  of  a  Globai  Positioning 
System  (GPS)  receiver 

Since  most  laptc^  PCs  have  only 
one  or  two  serial  ports,  hooking  up 
three  peripherals  (TNC,  GPS  and 
Doppler)  poses  a  major  roadblock. 
WB4APR  has  created  a  Hardware 
Single  Port  (HSP)  mode  to  permit 
GPS  and  TNC  lo  sJiare  one  pon:  You 
will  rteed  to  build  a  two-transistor  data 
switch,  activated  by  the  Data  Terrrir^ai 
Ready  (DTR)  line  on  Ibe  serial  port. 
Details  and  circuits  are  In  the 
README-GPS  file  in  APRS  documen- 
tatton. 

To  work  with  the  serial  RDF  inter- 
face,  your  copy  of  PC-APRS  must 
be  registered  with  a  DP  validation, 
which  costs  an  extra  nrne  dollars  over 
the  regular  APRS  registration  fee. 
However,  there  are  other  ways  to 
get  RDF  information  into  the  APRS 
screen  without  special  registration. 
Any  base  or  mobile  slatron  running 
APRS  can  manually  put  fts  RDF  bear- 
ing  into  its  station  position  report  to 
be  transmitted  on  packet.  An  APRS 
operator  can  also  get  RDF  bearings 
and  positions  of  other  tiase  and  mo- 
bile stations  via  voice  radio,  then  enter 
and  transmit  them  on  packet  from  his 
station. 

Packet  siatfons  not  running  APRS 
can  put  their  RDF  bearings  in  their 
beacon  texts.  If  formatted  property, 
APRS-equlpped  stations  receiving  the 
beacons  will  automatically  receive  and 
display  the  bearing  fines.  The  APRS 
README.DF  file  gives  detailed  expla- 
nations of  how  to  do  aH  this. 

The  README. OF  file  also  de- 
scribes how  to  set  up  remote,  unat- 
tended RDF  stations  consisting  of  a 
receiver,  Doppler,  serial  interlace,  and 
packet  TNC-  No  computer  is  needed  if 
the  TNC  is  set  up  to  properly  format 
and  laeacon  the  RDF  data.  Three  of 
these  stations  at  good  receiving  sites 
around  a  city  could  give  any  APRS 
station  in  the  area  instani  triangulation 
data  whenever  an  unknown  signal 
comes  on  the  air. 

WU22  has  provided  excellent  RDF 
features  in  Mac  APRS,  such  as 
mouse-drawn  bearir^  with  rar>ge  and 
exact  coordinates  indicated  in  a  data 
box  However,  the  Doppler  inputs  are 
just  partially  implemented  as  of  thts 
writing  ar\d  I  have  not  trad  an  opporty* 
nily  to  try  Ihem  on  my  Mac  as  yel, 
Keith  says  that  MacAPRS  bearing 
quality  is  indicated  by  line  color,  not 
"dottedness*  as  with  the  PC  version. 
He  has  not  incorporated  the  HSP 
mcKie.  but  is  looking  for  ways  to  do  it, 
perhaps  by  the  time  you  read  this.  The 
bask;  MacAPRS  registration  includes 
serial  Doppler  data  irput. 

Get  in  on  the  Ground  Floor 

APRS  and  its  interface  to  Ooppters 
and  GPS  are  not  a  ''plug  and  piay" 


Rroro  B.  A  typtcai  APRS  base  statiorr  RDF  dispisy  on  a  color  PC,  A  southern 
CafifomtA  APRS  map  wfth  more  detail  is  avatiabie,  but  a  rudtmentary  map  is 
sho^m  here  to  make  the  beanngs  stafKl  out  ctearfy. 


system  yet  The  hardware  ar>d  soft- 
ware  are  consiantfy  evolving  in  re- 
sponse to  user  feedbadc.  Every  ham's 
APRS  installation  will  have  unique 
challenges  due  lo  differences  in  com- 
ptJters,  Dopplers,  TNCs.  and  GPS  re- 
ceivers. There  are  important  control 
and  local  QRM  issues  involved  in  set- 
ting up  remote  RDF  sites.  Your  expen- 
erices  and  suggestions  are  rieeded  lo 
optimize  the  bearing  averaging  algo- 
rithms. 

There  ts  no  way  that  "Homing  In"" 
can  cover  all  the  nuances  of  setting  up 
APRS  RDF  networking.  You  will  need 
lo  read  the  voluminous  APRS  docu* 
mentation  and  plan  your  installation 
carefully  This  effort  wifl  pay  off  in  your 


being  the  lirst  on  your  blodc"  to  use  a 
revolutionary  RDF  technique  that  may 
someday  become  a  commonplace 
way  foe  hams  to  perform  public  servtcs 
and  self-policirtg. 

Both  APRS  authors  welcome  your 
questions  and  constructive  sugges* 
tkHis.  E-mail  is  the  best  way  to  cofTi> 
mtinicate  with  them.  If  you  write,  en- 
close  a  seff-addressed  stamped  enve- 
lope for  the  reply.  Allow  some  lime  for 
a  response,  as  they  are  very  busy 
hams.  Let  me  know  your  RDF  ideas 
and  experiences,  loo.  Write  to  me  at 
the  address  at  the  beginning  of  this  ar- 
ticle or  send  E-mail  to  me  via  Internet 
[Hominglr@aoLcom]  or  CompuServe 
[75236,2165]. 


Resources  lor  RDF  with  APRS 

Hardware  for  the  Ooppler-lo-RS-232  interface  is  available  from  Robert 
Swain  N7LUE,  360  Phirne  Road,  Glen  Burnie,  MD  21061  [CMPK59D©prodi- 
gy.com].  Bare  boards  are  S15  each,  board -and -parts  kits  are  S49,  and  an  as- 
sembled/tested  interface  Is  $69,  Add  $3.00  for  shipping.  State  your  model  of 
Doppler  unit  when  ordering.  Prices  are  for  Version  1  boards  without  data  mule 
circuit;  future  boards/kits  with  this  feature  may  be  slightly  higher  Kits  include 
sockets  for  all  ICs.  Due  to  wide  variations  among  computers,  an  RS-232  con- 
nector is  not  provided.  Power  requirements  are  +5  VDC  at  85  mA. 

Complete  plans  for  the  Inexpensive  Roanoke  Doppler  RDF  set  are  in 
Transmitter  Hunting— RBdio  Direction  Finding  Simpiifi&d  by  Joe  Moell  K0OV 
and  Tom  Curlee  WB6UZZ.  This  323-page  reference  (TAB  Books  #2701)  cov- 
ers all  aspects  of  RDF  and  is  available  from  Uncle  Wayne *s  Bookshelf.  Anten- 
na system  improvements  are  in  ''Horn ing  I n""  for  April  and  June  1995. 

Bare  circuit  boards  for  the  Roanoke  Doppler  control/display  circuits  are 
available  from  Tom  Lewis  AB5CK,  6721  Rolling  Hills  Drive.  North  Richland 
Hills.  TK  76180  ftlewis@dfw.net]-  and  from  fWarty  Mitchell  N6ZAV,  340  Otero. 
Newport  Beach,  CA  92660  In6zav@  netcom.com]. 

A  line  of  wired/tested  Doppler  RDF  displays  and  antennas  ioi  bands  From 
108  !o  1,000  MHz  is  sold  by  Doppler  Systems.  Incorporated.  PO  Box  27B0. 
Carefree.  AZ  85377:  (602)  480-9TSS.  Son>e  models  indude  RS-232  data  out- 
put in  ASCII  format;  the  N7LUE  tX3ard  is  not  required  for  APRS  interface  wrth 
them. 

For  detailed  descriptions  of  PC  and  Mac  versions  of  APRS  and  ttieir  use 
with  GPS  receivers,  see  "Homing  In  for  October  1994,  January  1995.  and 
Febnjary  1995.  The  programs  are  available  via  modem  from  many  online  ser- 
vices and  on  disk  from  the  authors  for  a  nominal  fee.  New  versions  are  posted 
first  on  the  pnmary  sites. 

An  Iniernei  message  reftectar  {mailing  list)  is  mainlained  by  TAPR  for 
APRS  experimenters-  Subscribe  by  sending  a  one-Mne  message  to 
listserv^taproig  w»lh  the  text  ^subscribe  apissig  <your  E-mail  address>'  and 
nothing  on  the  subject  line. 

As  of  this  writing,  the  latest  version  of  APRS  for  PCs  is  6.9.  Primary  sfte  is 
the  Annapolis  BBS  at  (410)  280-2603.  Registralion  fee  ts  $24  plus  S9  each  for 
optional  GPS  and  Doppfer  serial  inputs.  Disk  fee  is  $9.  Author  ^s  Boh  Bruninga 
WB4APR.  115  OkJ  Fam>  Court.  Gten  Bumie.  MD  21060  (E-mail  via  the  TAPR 
aprssigj. 

As  of  this  writing,  the  latest  version  of  APRS  tor  Macintosh  is  1 .5.5.  Primary 
site  is  flp.tapr  org  directory  Aapf/sigs/aprs.  RegtstraHon  fee  is  ^30:  disk  fee  is 
SIO  (high  density).  Author  is  Kerth  Sprout  WU2Z  698  Magnolia  Road.  North 
Brunswick,  tsU  08902  (kspcoul# noc.njtgefs.edu]. 
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New  products 


Mumber  26  Ofi  youf  Feedback  card 


KANTRONICS 


Kantronlcs  has  announced  the  re- 
lease of  Version  60  0l  its  KPC-3, 
which  offers  some  of  the  most  power- 
ful GPS  (Global  Positioning  System) 
capabilities  available  in  a  INC.  To  re- 
ceive an<i  re-transmit  GPS  data,  the 
KPC-3  connects  to  GPS  feceivers 
wih  NMEA4)te3  interfaces-  Its  user- 
friend  ly  GPS  capabilities  are  highly 
advanced  (or  maximum  performance 
and  flexibiliiy;  users  select  as  many 
as  fotjf  of  the  GPS  unit's  NMEA  data 
strings;  GPS  data  can  be  stored  for 
later  retrieval  and  is  accessible  via 


the  KPC-3's  mailbox:  users  specify 
beacon  start  time  and  amount  of  time 
between  beacons,  so  thai  multiple 
slations  report  without  collision;  the 
system  operator  can  reconfigure  the 
GPS  unil  from  a  remote  location;  and 
rt's  APRS  compatible.  Also,  Kaniror)- 
ics  has  a  low -cost  EPROM  upgrade 
available  for  earlier  versions.  For  tfia 
phce  and  more  informaliorr.  contact 
Kantronics,  1202  F  23r{t  St., 
Lawrence,  KS  66046:  (9^3)  842- 
7745,  FAX  (973)  842-2031  Or  drcle 
Reader  Service  No.  201. 


MOTRON  ELECTRONICS 

The  Ayto-Ka!l  AK-16  is  the  re  west 
member  of  the  MoTron  Aulo-Kall  prod- 
ucl  line,  it  is  a  DTI^F  controller  with  16 
retay  driver  outputs.  DTMF  to  X-1Q 
home  control,  CWID,  arnS  Morse  re- 
sponse tones,  A  relay  board  with 
scmw  temiinal  blocks,  sold  separately, 
can  directly  male  to  the  AK-16  fof  easy 
sat-up. 

All  256  X'10  house/unit  codes  can 
to  addressed,  letting  you  contral  lights. 


appliances,  gates,  etc  ,  wEth 
the  DTMF  keypad  on  a  hand- 
held or  mobile  radio  You 
can  also  configure  outputs  for 
several  dilfereni  modes  of 
operation.  One  mode  makes 
it  possibEe  to  control  easily 
!be  pan/tiJt  focus/zoom  func- 
tions of  a  remote  video  cam- 
era and  also  provides  latch- 
ing outputs  for  controlling 
transmitters,  lights,  etc.  Tt^ 
AK-16  can  be  configured  with 
a  Morse  response  after  each 
output  is  turned  on  or  off,  or 
triggered  momentarily,  assur- 
ing you  that  the  command 
was  received  and  executed.  You  can 
aJso  program  the  O  to  ia-digli  securtty 
code  and  32-charader  CW  ID  using  a 
DTMF  keypad.  The  AK-16  funhermore 
has  a  serial  output  that  converts  (n- 
coming  DTMF  to  ASCII  for  tnpyt  into 
your  computer. 

The  AK-1S  IS  sdd  as  a  fully  assem- 
bled Circuit  board-  The  price  ts  $99  and 
is  avaitabte  from  MoTron  Eiecfrontcs  at 
(300)  338-905B,  FAX  (503)  687-2492. 
Or  circle  Reader  Service  No.  206. 


SGC,  INC. 

SGC,  Inc.  has  introduceci  the  Pow- 
erTaik  ADSP-SMS  Control  Head  for  the 
SG-200a  or  SG-2000SP  transceiver. 
PowerTalk  incorporates  adaptive  digitaJ 
stQfial  processing  ar^d  spectral  noise 
subtraction  to  provide  unsurpassed  sig- 
nal quality  on  the  HF  t>ands.  with  user- 
frierKdfy  operation  via  LED  indicators. 

The  PowerTaik  ADSP  reduces  un- 
wanted notse.  In  addition,  the  operator 
can  adjust  the  frequency  range  by 
means  of  Upper  ar«]  and  Lower  Comer 
frequency  controls,  and  can  then  ad- 
just the  center  frequency  up  or  down 
via  the  spinner  knob  control,  resulting 


In  clear  signal  quality.  The  SNS  fea- 
ture subtracts  noise  In  the  spectrum 
where  voice  modulation  is  not  present, 
further  er>hancing  the  signaL  A  notch 
filter  feature  allows  up  to  five  tones  to 
be  suppressed  simultaneously  and  us- 
er memory  (eight  preset  and  seven  us- 
er program nr\abte)  allows  the  operator 
to  configure  the  frequency  and  mode 
he  wants  for  ease  of  operation.  Sur- 
face mount  technology  ensure  retiabili- 
ty  in  any  enwronment. 

The  PowerTaik  control  head  ts  de- 
signed to  operate  with  the  SG-2QO0  o/ 
SG-OOOSP  transceiver.  The  SG-200 
series  of  SSB  rediotelephones  are  150 
watts  and  644  channels  and  operate  In 


WOODHOUSE  COMMUNICATION 

Wood  house  Communication  has  intro- 
duced a  new  line  oi  specialty  VHP  anten- 
nas. Amateur  band  antennas  for  144,  220, 
and  440  MHz  Offer  eirtremely  heavy-duty 
conslructron  using  1"  OD,  thick  wall  booms, 
and  solid  3/S'  rod  elements.  Atl  compo- 
nents are  6061-T6  aluminum^  wNh  100% 
stamless  steel  hardware.  A  unique  match- 
ing transformer  and  conservative  antenna 
design  provide  full  band  coverage  with  iow 
SWR  and  good  pattern  response.  Various 
models  offer  replaceable  baluns,  and  the 
ability  to  upgrade  at  a  later  time.  All  mod- 
els feature  rear  mount  wilti  supplied  brack- 
ets. 

For  polar  orbital  weather  satellite  recep- 
tion, the  APT-4X4  is  specifically  designed 
for  137  MHz  circular  polarized  use.  The 
same  heavy-duty  construction  is  us#d  in 
this-one-of-a-kind  antenna  for  NOAA  and 
MET  APT  imaging.  Selective  frequency 
operation  and  good  gain  figures  provide 
ctean,  rMJise-tree  images  on  passes  as  low 
as  9-  maximum  elevation  providing  a  total 
easl/west  viewing  range  of  up  lo  4,000 
mples. 

Custom  antennas  for  other  services  are 
also  available,  For  Information  or  product 
guide,  contact  Woodhouse  Communica- 
Uon.  RO.  Box  73,  Piainview,  Ml  49080- 
0073;  (616)  228-8873,  FAX  (616)  226-9073.  Or  circle  Reader  Service  No.  203. 


COMMUNICATIONS  EQUIPMENT  COMPANY 


From  Australia  comes  the  CEC 
model  SP-500  RF  Speech  Processor 
Plus,  designed  to  help  achieve  maxi- 
mum performance  from  SSB  radio 
equipment.  It  can  provide  an  8-dB  in- 
crease in  a  signal's  readability  under 
weak  and  noisy  reception  conditions, 
having  the  same  effect  as  more  than 
quadrupling  your  transmitter  output 
power.  Ttie  SP-500  incoiporates  such 
features  as  multtmode  '*EfK'  End  of 
Transmission  Beep  (ETB^  generator. 
I-ED  bargraph  levei  indicator  or  bypass 
swilt^ing  to  aik)w  for  ^Ith*  and  "^wiih- 
(H^  comparison  tests.  The  SP-500  RF 
Is  priced  at  US$210  plus  freight  from 
Australia. 

Using  circuitry  similar  to  the  SP- 
500,  the  little  SP-100  RF  also  packs  as 
much  punch.  Both  units  bring  the  am- 
plitude of  the  iow-ievei  componeni  up 


close  to  that  of  the  peaks,  thereby  de- 
creasing the  average-to-peak  power 
ratio.  Because  ihey  do  this  at  RR  us- 
ing their  own  internally  generated  SSB 
signal  they  produce  a  much  cleaner 
output  waveform  and  more  talk  power 
than  any  audio  processor  or  power 
amplEfTer  microphone.  With  the  SP* 
100,  tiowever.  installation  js  simplified 
by  the  fact  thai  it  connects  in  series 
wrth  ttie  microptKine's  audio  nne.  The 
SP-100  RF  IS  pnced  ai  USS75  plus 
fretghi  from  Australia.  For  more  infor- 
mation or  to  purchase  either  item,  con- 
tact GFS  Bfectronfcs,  P.O,  Box  97, 
Mitcham.  3132,  Victoria,  Australia; 
61  ■3-9873-3777  or  FAX  61-3-9872- 

4550.  Or  circle  Reader  Service  No, 
204. 


the  1 .6  to  30  MHz  range. 

Tlie  introductory  price  for 
the  SG-2000  PowerTaik  is 
$2,495.  For  additional  infor- 
mation or  to  receive  a 
brochure  on  this  new  prod- 
uct, contact  SGC.  Inc.,  RO, 
Box  3526,  Beilevue,  WA 
98009;  (800)  259^7331,  FAX 
(206)^746-6384.    Or  circle 

Reader  Service  No.  206, 
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Get  A  New  Image 


PC  HF  Facsimiie  $99 

PC  HF  FacsimMe  is  a  simpte, 
yet  comprehensive  short-wave 
fax  system  fof  the  IBM  PC  and 

cofnpatibles.  fit  induces  an 
FSK  derriodulator,  advanced 
signal  processing  software, 
tutorial  audio  cassette,  and 
complete  reterence  manual. 
Jusl  piug  the  demodutatOf  into 
a  serial  port,  irtstai^t  the 
software  and  getting  FAX  is  a 
snap, 


PC  SSTV  $149.95 

PC  Slow  Soan  Television  is  a 
complelQ  system  for  sending 
and  receiving  full  color  amateur 
SSTV.  The  pac4<age  indydes 
an  SSTV  FSK  modem,  SSTV 
software,  image  capture 
utilities  and  reference  manual 
Atl  popular  formats  are 
supported  including  Robot, 
Seattle,  Martin  and  AVT   The 
system  requires  a  236,  366  or 
faster  PC  with  VGA  or  super 
VGA  display. 


Have  It  AH  For  Only  $199.95 

For  a  limited  lime  we  are  offering  both  software  packages  with  a  single  FSK  modem 
for  under  $200.  This  combination  offer  will  let  you  send  and  receive  all  the  popular 
HF  image  transmission  modes. 

Call  or  write  for  our  free  catalog.  Visa  arKl  Hastfrreard  wtttepmed. 


51 5  S.  El  Camino  Real,  San  Clemente.  CA  92672 
Tel. (71 4)  498-5784  Fax. (71 4)  498-0568 


OUR 


year! 


IT  MAY  BE  YOUR  HOBBY, 
BUT  ITS  OUR  BUSINESS! 


•WT51 $1,050 

•  LM  354HD $1,900 

•  LM470 $3,658 

Designed  to  UBC  1991  -  JOmph 


E' 


m  Ok  mit 

mAME 
CmOGUEl 


< 


TOWER  CORPORATION 

7182  Rasmussen  Ave.  •  Visalia,  CA  93291 

Where  engineering  and  quaiity  corns  first! 


'::-:. 


>: 


li 


> 


<„ 


;  w" 


sm. 


TO  ORDER  CALL 

800-328-2393 


TECH  SUPPORT 

209-651-7859 


FAX 

209-651-5157 


210  UHca  Street  Tonawanda,  NY  14150  (716)  692-5451 


POWER  AMPS 
&  PREAMPS 

AM  &  FM  2.0  Mhz  -  1.2  Ghz,  2.0  Mhz  -  2.3  Ghz 

$75.00  to  $450.00 

Special  Power  Amplifiers  for  "Rabbit"  Linear 

ATV  Transmitters  -  Transceivers  - 
Dov^^  Converters  70  CM  Up 

HTS  Systen\s  -  "900  Mhz"  10^15  W.  Output 

FM 

Bricks  on  Boards  2  Mtrs.  through  1.2  Ghz 

Others  products  inc.  ATV  samplers 

Write  or  call  for  catalog 


CJRCLE  339  ON  READER  SERVrCE  CAFID 


AMATEUR  TELEVISION 


TVC-4G 
Made  in  USA        °"'y  ^^ 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Spacenet  2  transponder  9  or  weather  radar  during  signifi- 
cant Storms,  as  well  as  home  camcorder  video.  If  it's  being 
done  in  your  area  on  420  -  check  page  538  in  the  95-96 
ARRL  Repeater  Directory  or  call  us,  ATV  repeaters  are 
springing  up  atl  over  -  all  you  need  is  one  of  the  7VC-4G 
ATV  420-450  MHz  downconveters,  add  any  TV  set  to  ch  2, 
3  or  4  and  a  70  CM  antenna  (you  can  use  your  435  Oscar 
antenna).  We  also  have  ATV  downconverters,  antennas, 
transmitters  and  amplifiers  for  the  400, 900  and  1200  MHz 
bands.  In  fact  we  are  your  one  stop  for  all  your  ATV  needs 
and  info.  We  ship  most  items  within  24  hours  after  you  call. 
Hams,  call  for  our  complete  10  page  ATV  catalogue. 


(81  8)  447-4565  M-TN  8am-5:30pm 

P.C.  ELECTRONICS 

2522  Paxson  Ln,  Arcadia  CA  91007 


Visa,  MC,  UPS  COD 

Tom  (W60RG|f 
Maryann  (WB6YSS) 


CIRCLE  22  ON  READER  SERVICE  CARD 


73  Amateur  Radio  Today*  August,  1995  71 


HIM 


REPEATER  CONTROLLER 
With  AUTOPATCH  $139.95 


DTMF  ControHcd  Autopatch  and  4  control  outputs.  Switch 
selectable  CWID.  VOX  or  COR  receiver  control.  Assembled 
tested  board.  LEUs  for  Power,  TX,  RX.  Phone,  intet  8748 
jiiicrocontroller.  Board  size  3.8  x  6.3  inches.  You  add  receiver, 
tranamitterj  power  supply  (I2v),  phone  line,  and  finlenna 
system.  Circuit  board  is  top  qualiw,  double  sided,  plated 
through  holes,  solder  mask  on  botii  sides  and  parts  legend. 
Shipping  S4  for  UPS  GROUND  or  S6  for  UPS  BLUE,  COD 
add  S4.  For  more  information  call  or  write  to: 

John  Bell  (702)  267-2704 

1381  Saratoga  St.  Minden,  NV  89423 


-  Packet  Radio  - 

Portable  &  Affordable! 


CIRCLE  27  ON  READER  SERVICE  CARD 


I 


pPayPac 


Model  BP-1 

Packet  Modem 

Made  in  USA, 


^Simple  InstaUatfoii 
^  No  External  Power 
^  Smart  Dog^^  Timer 

•  Perfect  For  Portable 
i^  Assembled  &  Tested 

•  VHF,  UHF.HFaOMJ 


Whether  you're  an  cipericnced  paeketeer  of  a  newcomer  wanting  lo 
&3tptoTe  packet  for  tlve  first  lime,  this  is  what  you've  been  waiting  fci:! 
Thanks  to  a  breakllvough  id  digiiaJ  signal  processing,  we  have 
developed  d  a  tiny,  full -featured,  packet  modeni  at  an  unprecedented 
low  price*  The  BayPac  Model  BP-1  transforms  your  PC-conipalible 
computer  into  a  powerful  Packet  TNC, 
capable  of  supporting  sophisticated  features 
like  dig] pealing,  file  transfers,  and  reniote 
terminaJ  access.  NOW  is  the  time  for  YCHJ 
to  join  the  PACKET  REVOLLTION! 


4O0  Daily  Lane 

P,0.  Box  5210 

Gmnls  Pass,  OR 

97527 


1-800-8BAYPAC 


1 -BOO- 822-9722 
{S03J  474-6700 


CIRCLE  269  ON  READER  SERVICE  CARD 


"The  beginner's  guide  to  the 
exciting  world  of  amateur  radio." 


Radio  Fun  is  packed 
full  of  infomfiaiion  to  help 
yau  get  more  fun  out  of 
amaEuer  radio.  Basic 
^bow-to'"  articles  will 
get  you  up  and  runnmng 
00  packet,  ATV,  RTTY, 
DXi  ng.  and  the  do/jcns  of  oilier  activities  that  make  ama- 
teur radio  such  a  great  hobby.  You'll  gel  equipment  reviews  geared  lowaid 
the  newcomer.  We'll  help  you  upgrade  to  a  higher  class  license  with  month- 
ly columns  designed  to  leach  you  what  you  need  to  know  in  a  fun  and  excit- 
ing way.  You'll  fuad  it  all,  and  mare,  in  the  pages  ot  Radio  FtirL 

Don't  wait  another  minute.  Subscribe  today  for  only  S  12,97  for  one  year. 
HiatVs  12  issues  of  the  only  ham  radio  magazine  that  is  geared  especially 
for  the  newcomer,  or  any  ham  who  wants  lo  get  more  fun  and  excitement 
out  of  amateur  r^dio— Radio  Fun! 

12  issues  for  only  $12.97 

1-800-677-8838 


j  □  YESI  Sign  me  up  right  now!  ^^  issues  oM«  Fm 


CMJ. 


I 

I- 

I  CfTV 

I 

I  Check 

I 

I 

I  CARDi 
I 

'  Class  License 
I 


STATE 


2ys 


MC 


Visa 


EXPIRES 


SIGNATURE 


Year  Licensed 


73  Subscriber 


I  QST  Subscriber CQ  Subscriber 

I       Mail  to:  Radio  Fun,  70  Route  202N,  Peierborough^NH  03458 
I  [Or  call  800-677-8838  (in  NH  call  924-0058),  FAX:  603-924-8613] 

'  Canada  add  $7.70  postage  plus  GST,  Foreign  add  $  J  2.00  surface,  $36.00  airmail. 


I  Newsstand  Rale  SI  8.00.  Basic  Subscription  Rale  $14,97. 
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here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  Other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  MasteriM  real  speech  •  voice 
readout  of  received  signal  strength , 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  •  clock  time 
announcements  and  function  control  •  7- 
heiical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Caff  or  write  for  specifications  on  the 
repeater,  controlier,  and  receiver  winners. 


Phone:  ^(508)  372-3442 
FAX:  #(508)  373-7304 

MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 
23  Etm  Park.  QroveJartd,  MA  01834 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins^  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
4. 
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Never  Say  Die 

Command  fmm  page  4 

a  navigator  who  can  help  the  driver  fol- 
low the  route  Insiruciions,  which  often 
are  rrisleadirg,  and  keep  exact  track  of 
the  time  and  distance  despite  frequent 
speed  ct^an^s  in  the  instructiorts.  You 
can  see  wny  a  good  watctt  and  cateula- 
ior  are  necessary.  We  get  imtaied  with 
May's  digital  waicties  if  Itiey  Bre  off  by 
a  mere  few  seconds  a  month. 

Not  only  did  I  import  the  watches, 
but  I  also  adjusted  them  for  the  needed 
accuracy. 

When  I  moved  from  Mew  York  lo 
New  Hampshire.  I  left  rallies  t}el!irKl. 
rve  some  great  raily  stories  to  tefL  but 
I'll  save  ttiem  tor  my  memoirs.  As  pie^ 
dent  of  ttie  Porscr>e  Club  of  AmericaJ 
put  on  rallies  that  the  participants  still 
talk  about.  Ask  John  Freels  W80FBK, 
if  you  run  into  him  on  the  air 

Whatever  I  get  interested  in,  I  seem 
to  find  some  way  to  be  an  entrepreneur 

ffight  now  tfw  cokJ  fusion  !»eid  needs 
tfitomiation,  so  I'm  gattiehr^g  and  setting 
It  Wtien  I  was  into  computers  I  put>- 
Itshed  magazines  and  tx)oks.  started  a 
couple  of  software  companies,  started  a 
string  of  software  stores,  and  so  on. 
When  t  published  music  magazines  I 
built  my  own  recording  studio,  started 
several  record  latteis,  got  into  brokering 
CD  manufacturing,  and  so  on,  I  can*t 
help  tt  Besides,  it's  ail  fun! 

mift  Ml  started  , . . 

...a  couple  of  months  ago.  I'd  gotten 
word  that  the  first  patent  had  just  re- 
cently been  issued  in  the  cold  fusion 
field.  Some  inventor  named  Jim  Patter- 
son down  in  Sarasota,  Ronda.  had 
pulled  off  Ihis  coup.  This  was  all  the 
more  remarkable  because  someone 
high  in  government  seems  to  have 
been  putting  the  hex  on  cold  fusion. 

The  Patent  Office  has  had  orders 
from  someone  not  to  issue  any  cold  fu- 
sion f>a!ents.  so  there  are  hundreds  of 
^ipll  cat  ions  backed  up.  Tlie  Depart- 
ment of  Efiergy  (DOE)  seems  to  have 
orders  not  to  grant  an^  research  tunds 
to  any  school  or  organization  tl\at  is 
penniUing  any  cold  fusion  experiment- 
ing to  be  done.  This  has  caused  temor 
throughout  the  universities  that  some 
undergraduate  might  run  an  eKperiment 
whicn  could  be  coostnjed  as  being  coJd 
fusion  onented  and  thus  lose  the  imh 
versify  miliions  in  research  funds. 

indeed.  I  read  m  the  Rensselaer 
newsletter  that  students  there  had  suc- 
cessfully confirmed  the  Pons  &  Fleis- 
chmann  claims  ot  e>(cess  heat  from  pal- 
ladium and  deuterium.  But  my  several 
letters  requesting  further  information 
have  remained  unanswered,  even 
ttKKigh  I  have  tieen  a  major  comrlbutor 
to  ifm  university,  was  their  first  Execu- 
tive in  Residence,  and  serve  on  the  RPl 
Council  and  the  Board  of  Overseers. 

I  caHed  Jim  Patterson  to  find  out 
more  about  his  patented  cold  fusion 
cell.  It  seems  thai  he  sneakily  did  not 
mention  cold  fijskjn  in  his  patent  appfi- 
calJon,  t)ut  did  sliow  substantial  eKCess 
h^t  in  tfie  data  he  presented.  He'd  al- 
ready had  patents  issued  for  his  pro- 
cess for  manufacturing  microspheres. 


and  this  was  Just  an  add-on  to  those 
earlier  patents.  AJso,  Jim  being  a  very 
old  person  (rrry  ageK  ttie  Patent  Office 
has  a  separate  track  for  patents  where 
the  applicant  could  welJ  die  of  old  age 
waiting  for  them  to  act  So  he  promplly 
got  his  patent. 

Jim  rr^ntioneO  that  Dennis  Cravens, 
a  teacher  from  a  small  community  col- 
^ge  tn  Texas  who  fms  t)een  doir>g  cokJ 
fusion  research  in  his  garage  with  his 
own  money,  and  as  a  result  is  one  of 
the  leading  American  researchers  in  the 
Held,  would  be  coming  to  Sarasota  in  a 
few  days  to  confirm  the  excess  heat 
generated  by  his  celL  I  went  down  to 
watch. 

1  used  to  live  in  Sarasota,  where  I 
worked  as  an  engineer -announcer  at 
WSf^-  But  that  was  45  years  ago>  so  I 
found  things  had  changed.  For  In- 
stance, my  old  radio  station  Is  run  by 
cartridges,  with  almost  no  staff  needed. 

Dennis  had  been  delayed  a  week, 
so  I  had  plenty  of  time  lo  meet  and  talk 
with  Jim.  I  sure  wish  he  was  a  Ham  so 
we  could  talk  without  the  telephone 
company  making  so  much  money.  Jim 
is  a  fascinating  chap.  What  he'd  done  is 
take  his  polymer  microspheres  and  give 
them  a  very  thin  coating  of  palladium, 
so  that  his  cell  had  the  greatest  possi- 
ble amount  ot  palladium  surface  area 
per  unit  volume.  Tfie  resuil  was  that, 
when  he  passed  a  current  through  it, 
ttte  palladium  metaJ  lattice  structure  at>- 
sort>ed  the  tiydrogen  in  minutes  instead 
of  days  to  weeks.  Researchers  have 
found  that  It's  necessary  to  get  around 
85%  of  the  palladium  volume  loaded 
with  hydrogen  before  I  he  excess  heal 
action  starts. 

So  here  was  a  way  to  get  excess 
heat  generated  in  minutes!  Jim  had  a 
setup  running  and  I  chedced  tt>e  instn> 
mentation  Sure  enough,  it  was  putting 
out  several  times  more  energy  than 
was  being  used  to  trigger  the  action, 
Dennis  arrived  a  few  days  later  and 
confirnied  everything; 

Since  the  titth  annual  cold  fusion 
conference  (ICCF-5)  was  coming  up  in 
a  lew  weeks,  Jim  and  Dennis  put  to* 
gether  a  working  demo  system  in  a 
Clear  plastic  box  and  shipped  it  to 
IVIonaco  for  the  conference.  They  set  W 
up  there  and  had  It  perking  tor  the  four 
days  of  the  conference  just  outside  the 
big  meeting  room.  It  was  turning  out  a 
minimum  of  300%  more  energy  than 
going  irt,  and  towards  aHemoor^  up  lo 
600%.  And  thai  didn't  even  count  ttte 
heat  lost  to  the  air  of  the  room  from  the 
cell,  the  heat  from  the  escaping  oxygen 
and  hydrogen  gasses,  and  the  potential 
heat  from  recombining  I  hem. 

tt  there  were  any  skeptics  about 
whether  cold  fusion  works,  this  eKhil)it 
at  the  conlerenoe  stwukJ  shut  tfiem  up. 
Tlie  instrumenlatxjn  and  readings  were 
checked  by  scientists  trom  1 5  countries 
and  the  resutis  confirmed.  However^  I'm 
put  In  mind  of  the  little  problem  Galileo 
had.  His  fellow  scientists  refused  to 
took  through  his  telescope.  Pasteur  had 
the  same  problem  when  he  tried  to  con- 
vince the  scientists  of  his  day  that  there 
were  germs.  He  couldn't  get  tr>em  lo 
look  through  his  microscope.  Today 
many  scientists  are  so  completely  con- 


vinced that  cold  fusion  Is  impossible 
that  tfiey  won't  even  kKik  at  a  working 
demonstration- 

The  Patterson  patented  cold  fuskm 
cell  Is  just  the  beginning.  Lacking  an  ac- 
cepted theory  as  to  why  the  excess 
heat  is  happening,  researchers  are 
working  empincalfy.  They  need  to  test 
other  metals,  electrolytes,  tempera- 
tures, pressures,  voltages.  RF  exoita- 
lk)n,  and  so  on.  Will  this  work  better  at 
3(K)-  C  than  at  room  temperature?  And 
so  on. 

Jim  has  Improved  his  microspheres 
by  first  coating  them  wilh  copper  as  a 
base,  then  nk:kel,  a  layer  of  paitadium, 
and  another  layer  o<  nickel.  The  nickel 
keeps  the  palladium  fmm  flaking  off. 
and  it  loads  with  hydrogen  atmosi  as 
well  as  palladium.  Tlie  minute  amounts 
of  palladium  needed  for  the  cells  saves 
money  over  using  pafladium  bars  or 
sheets. 

But  hero's  an  area  of  research  that 
any  inventor  could  get  into  for  peanuts 
and  have  a  good  chance  at  coming  up 
a  b^  winner.  Bill  Gates  saw  his  oppor- 
tunity when  tt^  microcompuler  industry 
was  at  about  this  level  of  developmenL 
He'd  written  a  Basic  interpreter  tor  the 
8008  chip  as  pari  of  his  lab  work  at  Har- 
vard. Then,  when  the  MITS  Altair  8800 
computer  was  ?n1roduced  and  was  in 
desperate  need  of  software,  Bill  left  co^ 
lege  to  wofic  at  MITS  and  tt>e  rest  is  his- 
tory. 

Steve  Wozniak  saw  the  need  for  a 
singfe-board  computer  instead  of  the 
old  mother-board  system  with  plug-in 
modules  for  everything.  He  cooked  one 
up  at  home,  Steve  Jobs  saw  the  poten- 
tial and  together  they  made  hurxlreds  ot 
miltkms.  Gales  made  tMllions.  History  is 
all  set  to  repeat  with  the  cold  fusion 
field  except  that  it  is  going  to  grow  lo  a 
hundred  times  the  size  of  the  computer 
industry.  It's  going  to  shoot  into  the  tril- 
lions. 

I  was  there  right  from  the  first  in  the 
computer  explosion,  publishing  maga- 
zines. I'm  ctoing  the  same  on  the  cold  fu- 
skKifiekl, 

Monaco 

Around  200  scientists  gathered  for 
the  conference.  I  already  knew  most  of 
them  from  the  last  conference  on  Maui^ 
so  it  was  fun  getting  togetfier  again  to 
talk.  Six  members  of  my  board  of  sden- 
tific  advisors  where  there  .  ,  .  trom  Be- 
lanjs,  France.  China.  India,  Japan,  and 
the  US. 

Yes,  of  course  t  got  a  3A/W2NSD 
ticket  so  I  could  get  on  2nn  with  my  HT 
They  do  have  repeaters  in  France  and 
Italy  that  can  be  reached  from  there, 
but  the  conference  l^ept  me  too  Isosy  to 
operate  as  much  as  I'd  have  liked.  Pa- 
pers were  beoig  presented  all  day  long, 
and  then  in  the  evenif>g  I  read  through 
other  papers,  read  a  tew  relevant  books 
I  brought  along,  and  even  managed 
some  writing  with  my  laptop, 

Most  of  the  papers  presented  at  the 
conference  showed  progress,  but  none 
wefB  as  eye-openmg  as  the  Patterson 
demonstration.  And  that  was  the  only 
liveaa. 

Sherry  and  1  made  the  trip  vta  Lon- 
don, stopping  oft  tor  a  day  ot  rest,  see- 


ing two  London  shows,  and  getting  to- 
gether with  Ray  Howes  G40WY,  who  is 
both  a  T3  and  a  ""Cotd  Fustof}^  reader. 
From  there  we  took  the  Chunnel  trafn  to 
Paris,  It  topped  out  at  187  mph,  whip- 
ping through  the  Chunnel  in  no  time,  tt 
I  urns  out  there  isn't  much  to  see  m  a 
tunnel  unless  you  are  in  Disneyland  or 
Coney  Istarti, 

TTie  tnp  to  London  was  a  tong  one. 
Sheny  used  the  flier  miles  gameced  by 
using  our  MasterCard  so  we  could  go 
first  class.  We  charge  every  business 
expense  we  can  to  the  card  so  we  can 
lly  for  free  on  the  flier  miles.  But  the  only 
seats  available  forced  us  to  fly  to  Hous- 
ton  from  Boston,  and  then  on  to  Lon* 
don.  That  added  about  eight  extra  ftyit>g 
hours,  Flying  and  feeding  hours,  actua^ 
ly.  In  first  class,  tt>ey  keep  the  food  com- 
ing. By  the  time  we  gol  to  London  we'd 
eaten  our  fill  and  had  enough  left  over 
to  carry  us  for  a  couple  more  days. 

Tfre  nexl  day*  alter  getting  to  Paris, 
we  took  the  high-speed  TGV  train  to 
Nice,  and  then  the  local  to  Monaco. 
Monaco  is  fine,  except  for  two  things,  tf 
you  donl  gamble  there  is  almost  noth- 
ing to  do.  But  they  made  up  for  that  with 
high  prices.  Would  you  believe  $4  tor  a 
Hafigen  Dazs  cone?  A  painful  place  for 
a  known  skinflint  like  me  to  visit. 

We  did  lake  a  bus  tour  where  we 
visited  a  perfume  factory  with  a  huge 
sates  room,  and  the  scene  of  Prirx:ess 
Grace's  fatal  accident.  And  that  was 
about  it  for  Monaco-  My  bags  were  SO 
stuffed  and  loaded  with  the  most  recent 
issue  of  my  cold  fusion  magazine  that  I 
didn't  have  room  to  bring  a  low  band 
ham  rig  and  antennas.  Nor  the  time  to 
get  on  the  air  it  I  had 

The  trip  did  give  me  an  opportunity 
to  finish  Lemer's  The  B^  Bang  Never 
Happened,  which  I've  mentioned  be- 
fore. It  completely  demolishes  the  Big 
Bang  Theory  of  how  the  universe  start- 
ed. But  even  more  Important,  Lerner'a 
explanation  of  how  solar  systems  get 
started  made  sense.  He  shows  the 
equations  involved  in  the  plasma- 
tike  action  that  forms  them  and  then 
goes  on  to  show  that  the  exaa  same 
forces  have  lormed  the  galaxies  and 
then— going  up  another  level  of  ab- 
straction— the  super  galaxies. 

The  same  equations  also  work  for 
laboratory-sized  plasmas,  and  are  de- 
rived from  tluid  medranics.  This  Is  the 
same  source  that  Maxweti  used  in  de- 
riving his  famous  equations  tor  mag- 
netism and  radio  waves.  But  the  thing 
that  really  hit  me  was  the  concept  of  the 
plasma,  with  its  tight  vortex  In  the  mid- 
dle spinning  down,  then  spreading  out 
and  back  up  lo  go  down  the  vortex 
again.  This  was  exaaiy  the  same  drawH 
ing  I'd  seen  in  Phillip's  Direct  Femep- 
tion  of  Quarksf  This  stemmed  from  the 
work  of  Besant  and  Leanttieater  as  plib* 
1 1  shed  in  1895  when  they  mediated  on 
the  makeup  of  I  he  atom.  They  were 
able  to  break  it  down  into  what  we  to- 
day cail  subquarks  and  describe  their 
action  as  we  know  it  now.  And  it  was 
exactly  the  same  as  that  generating  so- 
tar  systems  and  gaiaxiesf 

Heie  might  be  the  answer  to  cokl  lu- 
ston!  Tlie  main  problem  has  been  how 
to  get  two  protons  to  gel  together,  and 
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meant  overcoming  the  Coulomb 
Barrier  between  them.  Physicists  have 
betieved  thai  the  onty  way  to  do  thai  is 
to  get  the  atoms  up  to  hundreds  of  mil- 
Uons  of  degrees  so  their  energy  would 
be  enough  to  break  the  barrier.  Thus 
the  $10  billion  or  more  so  far  invested 
in  hot  fusion  research. 

But  suppose  the  energy  generated 
In  Uie  plasma  vortex  is  enough  to  break 
that  barrier!  TMt  would  allow  fusion  to 
take  place  on  a  micro^scale,  giving  us 
the  heat  we  see. 

This  would  also  help  explain  why 
scientists  have  been  seeing  similar  re- 
sults from  sorioluminescence  and  hy- 
drosonic  researdi.  And  it  would  tie  in 
with  the  scientists  preaching  bail  l^ht- 
mng  and  plasmoid  action. 

I've  run  my  theory  by  several  experts 
and  have  been  encouraged  to  propose 
It  in  my  magazine.  The  idea  of  a  non- 
scientist  like  me  solving  a  problern 
which  has  been  baffliog  Nobel  prize  set* 
enlists  is  exciting,  but  I  m  prepared  for 
the  bubble  to  de  t^fsL  It  does  make 
sense  on  a  conceptual  level  so  we'll 
see.  It  helps  tie  a  lot  of  loose  ends  to* 
gether 

I'll  tell  you  this,  if  I  was  maybe  10 
years  younger  I'd  be  setting  up  my  own 
lab  and  going  after  some  patents.  The 
field  is  wide  open  and  there's  alriKtst  no 
competition  in  America.  It's  the 
Japanese  who  are  making  the  most 
progress,  but  thert  iheir  government  is 
supporting  them.  Mow,  I  wonder  who  it 
is  In  our  government  who  has  put  u$  so 
tar  behind,  and  who  paid  him  to  do  it? 


Pons  &  Flelschmanii 

They  got  so  angry  when  they  were 
humiliated  by  the  media  after  several 
labs  were  unabie  lo  confirm  their  coid 
fusioa  reaction  that  when  Toyota  came 
along  and  offered  to  build  them  the  lab 
of  their  dreams  anywhere  In  the  worid^ 
fiey  left  the  country.  They're  now  hap- 
pily working  in  their  $10  million  lat  on 
the  Fmnch  Riviera,  not  far  from  Nice. 

A  year  ago,  on  a  BBC  documentary, 
Or  FFeischmann  showed  a  cell  a  little 
larger  than  a  Thermos  bottle.  "'How 
much  power  can  you  generate  with 
that,**  he  was  asked.  Dr  Fteischmann 
res  ponded,  "Oh,  about  10.000  watts," 
The  interviewer  tt>en  said,  "And  how  ol- 
ten  will  you  have  to  refuel  117"  The  an- 
swer: "About  every  ten  to  the  fifth 
years," 

Pons  and  Fleischmann  were  com- 
pletely silent  about  their  progress  at  the 
Monaco  conference.  Indeed,  they 
locked  up  their  nearby  lab  so  r>o  visitors 
could  see  it  for  the  duration  of  Ihe  con- 
feremB.  This  tjolsters  my  suspicion  tfiat 
Toyota  wiJi  be  coming  out  with  a  car  in  a 
few  years  with  a  sealed  engine  that  will 
never  require  any  fuel.  Just  think  what 
that  wifl  do  to  the  car  market!  It'ii  go 
100%  imported  cars  in  short  order, 

A  ham  introduced  himself  ai  ilie  corv 
ference.  He  said  he  was  there  from 
Wall  Street,  looiang  fof  potential  invest- 
ments. Well,  even  at  this  eariy  date  Ihe 
shales  are  circling.  I  watched  one  guy  I 
personaliy  know  to  be  a  real  sleaze 
sneaking  arpund.  talking  with  scientistSf 


urging  them  lo  do  business  with  Ns 
cxxnpafiy. 

Oh  well,  mfs  Fsr>t  realty  ham  stuff,  so 
you're  probably  not  interested,  Piease 
forgive  my  enthusiasm  and  my  pushing 
you  to  gel  involved  with  making  money, 
ft  s  just  that  money  is  so  easy  lo  make  \i 
you  keep  your  eyes  open  and  go  wrth 
the  tkte  instead  of  fighting  tt 

Disneyland  —  Pftris 

Since  Sherry  and  I  tiave  done  ttie 
Analieim,  Orlando,  and  Tokyo  Disney* 
iands^  it  seemed  oniy  reasonable  to 
lake  a  day  on  the  way  back  home  and 
see  how  the  Paris  Disneyland  stacked 
up.  We  did  not  pick  a  good  day,  Easter 
Sunday  was  cokJ  (40"=}.  overcast,  and 
windy.  And  ttie  place  was  packed  solid. 
We  didn1  even  try  to  go  on  most  of  the 
rides.  For  instance,  Ihe  train  around  the 
park  had  a  one-hour  waiting  line.  And 
then  we  found  that  It  went  behind  most 
of  the  park  areas  so  tliere  was  little  to 
see  on  the  len*minute  ride. 

What  surprised  us  the  most  was  the 
food.  The  food  ai  all  of  the  other  Disney 
parks  has  been  first  rate  Here  it  was 
simply  awfuL  01  course  it  made  up  for 
the  poor  quality  by  being  expensive  and 
our  having  to  wait  in  iong  ilnes  to  get  It. 
Imagine  50  people  in  lif>e  for  a  simple 
ham  and  cheese  sandwich.  At  most  of 
Ihe  rood  ptaces  it  was  like  McDonald's 
when  ten  tour  busses  stop  at  the  sawe 
lime.  Mobs  twenty  people  deep. 

The  entry  fee  to  the  park  was  atxiut 
$50  each.  Oh  weli,  now  we've  been 
there  and  done  that. 


Do  You  Dare? 

YotjVe  read  about  people  who  are 
so  ten^ifled  of  going  out  that  they  never 
leave  their  homes  or  apartments,  even 
having  all  their  food  delivered.  Well, 
many  of  us  are  imprisoned  like  that  by 
our  minds,  keeping  us  Irom  venturir>g 
out  of  our  comfortable,  seff-constructed 
worlds.  Our  habits  help  imprison  os. 
The  aim  of  most  of  my  editorials  is  to 
open  doors  for  yoy  so  you  can  get  a 
peek  at  what's  out  there  In  the  way  of 
adventure  and  excitement.  Fun. 

I  try  to  entice  you  into  trying  new 
things.  New  Ideas^  New  modes.  New 
bands  I  despair  when  I  talk  to  hams 
wtK>  fiave  spent  ttietr  ham  irves  on  just 
one  tjand,  or  just  with  CW,  or  phone. 
Here,  look,  I  say,  ^low  about  trying  this? 
And  I  point  out  that  I  know  it's  fun  be- 
cause I've  done  it.  I've  been  there  and 
done  that,  so  I  know  yoLt  can,  and  1 
know  you'll  have  a  bail  doing  it. 

Some  readers  read  by  saying,  hey, 
maybe  Wayne's  nght,  I  should  gjve  that 
a  try.  Others,  looking  for  an  excuse  to 
do  nothing,  say  that  it's  just  Wayne 
bragging  again. 

My  father  was  a  difficult  man.  He 
made  life  miserable  for  my  mother.  If 
she  prepared  the  same  breakfast  twice 
in  a  month  he'd  rage  about  getting  the 
same  thir^g  evefy  morning.  So  break- 
fasts were  aiways  a  surprise.  Fried 
mysh  with  New  Hampshife  maple 
syrup,  Philadelphia  scrapple,  eggs 
Benedict,  poached  eggs  on  New  Eng- 
land red  flannel  hash,  corn  muffins. 
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coin  pancakes,  French  toast,  and  so 
on. 

It  was  the  same  for  dlnnof.  NO 
restaurants  provide  such  a  varied  menu 
as  mother  served.  It  might  be  tiratwurst. 
pigs  knuckles,  turtle  steaks,  hash,  roast 
pofk,  duck  stuffed  with  peanut  dressing, 
lamb  slvanks,  and  so  on.  Maals  were  an 
adventure.  I  don't  think  she  ever  sen/ed 
hamburgers  or  plain  old  hot  dogs.  It 
might  be  a  ham  sUce  with  Bosion  tiaked 
beans  and  Boston  brown  bread. 

I  remember  when  I  went  on  my  first 
Boy  Scout  camping  trip  to  Staten  Is- 
land. They  had  forests  over  there.  The 
other  Scouts  cooked  hot  dogs  over  their 
fims  on  poir>ted  5tk:ks,  I  brought  sk>og 
the  n^kings  and  whipped  up  a  deli- 
aous  tamb  stew  over  my  fire.  It  r^ver 
occun^  to  me  to  brin^  hot  dogs. 

So,  here  I  am,  doing  my  best  to  get 
you  to  enjoy  some  of  the  things  I've  en- 
joyed. Whenever  j  discover  something 
ttiat's  fun  or  exciting,  !  have  a  need  to 
share  it,  i  want  everyone  else  to  expert- 
eoce  that  same  reeling  of  excite  me  nL 
So  I  wnte  about  the  books  I've  read  tfial 
are  Just  too  wofiderful  not  to  snare,  t 
write  ^oul  tiamming  over  our  saieHftes. 
I  write  about  scuba  diving  and  skiing. 
They're  both  enomnously  exciting  activi- 
ties. The  EngJish  language  is  terrible 
when  it  conr\es  to  trying  to  express  feel- 
ings, so  I  don't  kfiow  how  to  explam  the 
thr^l  ot  being  a  good  skier  and  heading 
down  a  hill  at  breakneck  speed.  Or 
racing  a  Porsche  on  the  Nurburgring. 
Or  going  on  an  African  inunting  safari. 
Or  expioring  the  fun  of  ham  teletype.  Or 


visiting  Swaziland  arxl  Lesotho  and  get- 
lii^g  on  the  air  to  tack^  the  piteui^s. 

As  IVe  mentioned  recently.  I  finally 
sat  down  and  made  a  list  of  the  differ- 
ent ham  activities.  I  was  able  to  come 
up  with  53  different  activities  that  IVe 
enjoyed,  and  20  more  that  are  still 
ahead  foe  me.  Every  one  of  those  is  fun 
arid  it's  a  rotten  shame  that  so  many 
hams  are  stuck  in  orve  little  corner  of 
this  grarKJ  tiobby. 

When  I  give  talks  1  otten  ask  for  a 
showing  of  hands  for  different  ham  ac- 
tivities. How  many  here  have  made  two 
meter  aurora  contacts?  How  many 
have  been  on  our  ham  saleiiites?  How 
many  have  ventured  above  450  MHz? 
How  many  have  mountain -topped  On 
VHF?  How  many  have  worked  over  300 
countries?  How  many  have  won  the 
Sweepstakes  contest  for  your  area?  A 
DX  contest?  A  VHF  contest?  How 
many  have  worked  cross-band  con- 
tacts? And  so  on. 

Frankly.  I  get  discouraged  when  I 
see  so  few  har>ds  go  up.  How  many  of 
you  have  been  on  a  DXpedition  some- 
where? A  couple  hands  Ooggone  It,  Jt 
doesnt  cost  much  to  go  someplace  and 
work  the  pile  up  s.  St.  Pierre  is  near  the 
east  coast  and  easiiy  accessible.  The 
Caribbean  is  packed  with  small  coun- 
tries that  ir  generate  piieups.  If  anyone 
thinks  it  costs  a  bundle  to  visit  tfiese 
places,  they  fiaven't  been  reading  my 
editorials  or  my  Uncle  Wayne's  Travels 
reports.  Yeah,  they're  chintzy,  f  write  the 
stories  of  my  travels  on  my  Macintosh, 
print  "em  out,  and  then  photocopy  the 


lepons.  Well  they  sell  by  the  dozens, 
not  by  the  zillions,  so  that's  the  only 
piactical  way  to  do  It. 

In  my  reports  I  show  how  thriftily 
(cheap)  one  can  travei.  How  about  a 
trip  Sherry  and  I  took  to  Munich,  where 
we  rented  a  car,  drove  to  Vienna. 
Krakow,  Prague,  and  back  to  Munk:h  in 
the  middie  of  the  winter.  We  had  first 
class  seats  ftying  over  and  back,  and 
the  whole  woiks,  including  the  car,  rm- 
tels,  some  great  meals,  and  wonderful 
visits  with  the  hams  in  all  those  cities 
cost  under  $1,000.  Impossible?  Heh, 
heh,  not  when  you  know  how  to  travel 
thrtftiiy. 

A  couple  of  years  ago  we  made  a 
fantastic  birthday  present  trip  down 
through  11  Caiibbean  islar>d&,  meeting 
hams,  getting  on  the  air.  and  scuba  div- 
ing  most  of  the  islands.  The  whole  thing 
cost  peanuts.  Yes,  IVe  written  up  day- 
by-day  reports.  I  wrote  'em  up  for 
friends,  but  when  I  sent  copies  to  some 
readers  they  wanted  more  for  fnsnds, 
so  I  made  up  a  bunch  and  I've  been 
selling  'em. 

When  Sherry  and  1  arrived  at  the 
Mbabane  alfport,  I  said.  "Wow,  i  sure 
wish  there  was  some  way  to  get  more 
hams  to  visit  a  fantastic  place  like  this!" 
I  said  the  same  thing  when  we  visited  a 
native  longhouse  in  the  mountains  of 
Sarawak,  complete  wilh  thetr  enemy 
tribe's  skul^  hanging  in  the  big  meeting 
loom. 

YeSn  IVe  eaten  the  poisonous  blow- 
fish  in  Japan  and  fried  baby  birds  in 
China,  I'm  game  for  just  about  anything 


on  itie  menu  in  any  country.  How  about 
you?  Hamburgers,  eh?  And  are  you  the 
one  who's  t>een  on  75m  phone  check- 
ing into  the  same  net  for  the  last  few 
years?  Are  you  the  one  stuck  up  there 
on  2m  With  a  Tech  ticket?  I've  been  lis- 
tening to  you  when  I  visit  your  area  and 
I  don't  hear  much  different  from  what 
I'm  hearing  on  CB,  except  ihat  some- 
times tfie  language  is  worse  on  2m. 

Take  a  look  through  the  ads  and 
stck  a  toe  outside  the  door.  Try  packet. 
Sure,  it's  scary  at  first,  but  then  so  Is 
your  first  shark  when  you're  diving. 
Pretty  soon  you'li  be  in  the  swing  of  it 
and  having  the  time  of  your  life.  And  as 
a  diver  you'll  be  surrounded  by  sharks 
and  be  just  as  e^ccited.  It  turns  out 
theyVe  just  other  big  fish,  sharing  the 
ocean  with  you.  And  Ifien  a  huge  manta 
ray  flies  by  and  you  will  never  tie  abie 
to  describe  the  feeling  that  gives. 

So  I'm  going  to  keep  right  on  brag- 
ging about  the  things  I've  done  that  I've 
found  exciting,  hoping  I  can  get  you  to 
reach  for  that  door  knob  ar>d  peek  out. 

In  my  music  magazines  I've  been 
doing  tf^e  sanrve  thing.  Thefe's  an  awful 
lot  of  rotten  music  out  there,  and  a  few 
really  exciting  pieces.  A  few  reai  gems. 
So  I  listen  to  as  many  new  CDs  as  I 
can,  and  when  I  find  something  which 
reajly  gets  to  me,  I  do  everything  I  can 
to  get  others  to  at  least  give  a  iislen.  I'm 
put  in  mind  of  poor  old  Galileo,  who 
CQiikJnM  get  his  fertow  scientists  to  even 
take  a  k>ak  through  his  telescope. 

Not  that  the  situation  is  much  differ- 
ent In  the  cold  fusion  tie  Id  ^  where  otd- 
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You  can/t  lune!  Polbw  the  simple  <itep^^  VQj^  must 
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*|le*r  Dr.  Wtif  ritr  "T«  uf  « arprkt,  irtt^ki  I  baan  f  eaaM 

CBfi^  Jl  WFM!  I  jiLHpcd:  an  iht  aij  unrig;  yimt  lyiteai  aad 

tflcr  *tir»lfirr  1  h*irK  I  fdiind  tnMtIf  i1  17  WP^T    So  pliEriui! 

I  wtm\4  hiEhly  rpcunmncnd  ycmr  prflduci.»^^  ET  Parker  CO 
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tine  sdenttsis  who  luiov/'  that  cqU  fu- 
sion IS  impossM}le  because  thefe's  no 
Iheoiy  which  can  explain  It  refuse  to 
kx>N  at  the  results  of  laboralofy  tests. 
They  "know"  that  if  excess  heal  has 
been  claimed  to  be  produced,  the  ex- 
perimenters must  have  made  some 
stupid  mistakes. 

So  you  can  put  my  urgirtg  ^ou  10  try 
75m  DXifpg  or  wodgng  a  few  states  on 
10  GHz  down  to  the  same  old  Wayne^s 
bragging,  ot  /ou  can  accept  it  as  Tve 
been  mere,  done  that,  and  ifs  fantastic 
fun  you  shouldn't  miss.  I'd  tell  you 
(again)  aiDOut  the  astounding  CDs  I've 
produced  of  Scott  Kirby  playing  Scott 
Joplln's  music,  but  my  legions  of  de- 
tractors would  claim  that  Tm  just  trying 
to  make  another  buck.  Since  mor>ey 
has  never  been  a  driving  force  for  me, 
that  almost  gets  me  upset.  Don't  you 
hate  It  when  someone  accuses  you 
falsely?  Surveys  of  emrepfeneurs  have 
always  shown  that  they  are  dnven  by 
the  need  for  results,  and  not  mortey.  So 
I'll  keep  trying  to  get  you  to  enjoy  the 
things  I've  found  exciting  and  the  heet- 
draggers  will  point  in  disdain  at  me 
bragging  and  trying  to  sell  my  book, 
bOOkiets,  CDs,  and  so  on.  Yo^r  cliotce 
But  youMf  live  a  lot  longer  if  you  have 
fun  with  me  than  if  you  hate.  And  yowil 
be  a  lot  better  person  with  whom  to  live 
and  woitL 

When  r  gel  angry  tetters,  I'm  sad  be- 
cause I  know  that  ihis  person  is  an  an- 
gry person  and  I'm  not  the  only  target 
by  a  long  shot.  His  wife,  kJds,  and  co- 
workers  liave  to  share  his  anger,  and 


he's  shortemng  his  Irfe. 

Speaking  of  n>oney.  if  it  had  been 
in^poftant  to  me,  I'd  probably  have  shot 
mysetf  when  someone  I  trusted  did  me 
out  of  over  $100  miilton.  I  didn't  smile, 
and  It  was  a  terrible  shock,  but  I  lived 
through  it.  I  lived  through  a  $20,000  fine 
from  the  IRS  (over  £0  years  ago)  for 
something  that  they  knew  I  hadn't  done. 
And  I've  lived  through  a  more  recent 
plot  by  some  trusted  emptoyees  to  put 
me  out  of  business  and  take  my  pubEi- 
cations  away.  Heck.  40  years  ago  I 
lived  through  a  partrwr  destroying  a  $20 
million  business  I'd  built  from  scratch. 
And  Tm  still  smiling  and  enthusiastic 
about  doing  new  things. 

For  Instance,  I've  been  listening  to 
Hush  Limbaugh  during  my  lunch-time 
drive  to  and  from  the  offioe  in  Peterbor* 
ough  He's  got  one  heck  of  a  big  audi- 
ence. Well,  I  think  I  can  put  on  as  good 
or  better  a  show.  I've  got  endless  ideas 
on  how  we  can  fix  most  of  our  more  se- 
rious  social  problems,  such  as  how  10 
eliminate  drugs  as  a  major  American 
problem.  How  to  cut  our  prison  costs  by 
at  least  90%  and  have  the  criminals 
help  fund  our  police  and  court  costs. 
How  to  cut  heaitn  care  costs  by  over 
90%.  How  to  get  our  bureaucracies  to 
cut  their  costs  to  us  by  50%  within  three 
years  and  enthusiastically  hetp  to  do  ft. 
How  to  make  Congress  actually  turn 
honest.  How  America  can  provide  al- 
most any  amount  of  foreign  aid  and 
make  a  mint  doing  it  as  well  as  improv- 
ing the  world.  How  to  end  welfare  with 
everyone  winning.  Stuff  like  that. 


A  good  positive  approach  to  our 
problems  might  actually  get  people  to 
start  thinking  in  temis  of  improving  our 
country  and  stales,  and  to  corree  up  with 
even  more  creative  solutions  to  our 
problems.  I'm  certainly  not  the  only  one 
who  can  do  that.  It's  just  that  there  is  no 
forum  for  anything  ihat's  innovative. 

J'd  also  be  pushing  hard  to  get  every 
school  in  the  country  to  form  a  radio 
diA,  and  to  help  lods  to  get  their  ham 
licenses.  But  then,  I'm  anxkxjs  to  00m- 
pielety  reinvent  our  whole  school  sys- 
tem and  make  tt  so  kids  can  go  to 
college  with  rto  tuition  required  {and  no 
public  funding,  erther),  I'd  be  reviewing 
exciting  books  I've  founds  great  music 
most  people  have,  missed  hearing 
about,  and  so  on.  I'm  a  pretty  good 
salesman:  otherwise,  my  talks  at  Day- 
ton wouWn't  always  pack  tt\e  room,  Tve 
always  pulled  the  biggest  crowds  of  any 
speaker,  I'm  enthusiastic.  I'm  selling  fun 
and  excitement.  And  I  know  what  I'm 
talking  about  because  J  ve  been  there 
and  done  that  myself.  IVe  done  my 
horrwwork. 

A  talk  radio  show  sounds  like  fun, 
but  Sherry  points  out  thai  at  73  years 
old.  and  busy  editing  and  publishing  73, 
Ha<Mo  Fun.  *1CoW  FusKXi,"  and  a  tHjr*ch 
ol  otfier  things,  I  haven't  got  tfve  time  to 
do  a  daily  radio  show  also.  She  also 
points  out  that  it  took  Rush  years  to 
build  his  big  audience,  and  I  probably 
havenl  got  that  many  years  left.  Fur* 
ther,  a  dally  show  would  keep  me  from 
traveling.  She's  right.  Well,  maybe  ill 
just  make  some  tapes  of  the  shows  id 


ike  to  do,  and  settle  for  that. 

ru  next  be  pettontiing  at  the  Edmon- 
ton Hamfesi  (Alberta,  Canada)  00  Juty 
1.  Well,  the  Dayton  HamVentlon  gang 
seems  to  be  so  angry  with  me  for  not 
exhibiting  for  a  couple  of  years  that 
they're  not  about  to  ask  me  to  speak. 
And  the  ARRL  has  always  done  all  It 
coukj  to  keep  me  away  from  tJieir  con- 
ventksns.  axxl  they  control  almost  all  of 
'em.  Unless  there's  a  conllkit  vvith  my 
schedule,  I  generally  accept  speaking 
requests  where  they'll  pay  my  expens- 
es. At  one  time  i  charged  $t,000  plus 
expenses,  but  that  brought  me  so  many 
requests  to  speak  that  i  had  to  stop 
charging.  Jean  Shepherd  K20RS,  un- 
doubtedly  the  t>esl  ham  speaker  in  his* 
tory  by  a  huge  margin,  said  he  got  tar 
more  at1entk>n  and  requests  to  speak 
once  he  set  a  stiff  price  on  his  time. 
And  hie  was  treated  like  royal^  instead 
of  dirt  when  he  spoke. 

What  can  I  do.  for  instance,  to  get 
you  to  try  your  hand  at  using  some  of 
our  ham  satellites  ...  and  then  writing 
about  it  so  we  can  gel  more  hams  to  try 
'em?  Or  are  you  so  used  to  eating  the 
same  breakfast  every  morning  and 
hamburgers  for  lunch  that  your  sense  of 
adventure  has  atrophied? 

Anyway,  check  out  rr^  travel  repom 
in  tf^  Uncle  Wayne's  Bookshelf  ad,  and 
you  m^ht  even  want  to  suck  in  on  my 
rton-Dayton  90-minute  tape  talk.  Or  not. 

Long  Ago 

When  I  first  moved  73  to  New 
Stamps  hire  from  Brooklyn  In  1962.  just 
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two  years  after  starting  it.  1  riired  a 
bufidi  of  college-ditjpout  hams  to  come 
work  fof  me.  t  paki  $20  a  week,  plus 
room  and  board.  I  had  up  to  eight  hams 
livirkg  in  my  40-room  house  and  we  had 
a  great  time.  I  cooked  the  meals,  we 
put  out  the  magazine,  and  wa  set  up 
one  heck  of  a  l^am  station  way  up  on 
hftt.  Mcmadnock,  a  (ew  miles  away. 

When  I  bought  a  small  offset  press, 
we  staffed  also  putting  out  a  small  VHF 
magazine,  a  contesler's  magazine,  and 
one  tor  ctub  news  tetter  editors.  High 
school  kids  came  in  after  school  and 
helped  colfaie,  staple,  and  address 
these  publicaifons  (or  50^  an  hour. 
They  got  some  spending  money.  It 
hetped  t^ep  ttiem  oyt  of  trouble.  And 
they  901  to  i^m  about  tfie  respon^bin- 
lies  of  workong. 

I  had  one  ham  worittng  wilh  us  who 
was  so  much  trouble  that  I  finally  gave 
up  and  tried  to  fire  him.  He  pleaded  with 
me  to  let  him  stay  and  keep  working 
without  any  pay.  Being  a  sucker,  I  said 
rd  give  it  a  try.  After  a  couple  weeks  t 
tokj  him  he  ¥vasn't  worth  anythir>g.  He 
ih^  offered  to  pay  me  $20  a  week  if  Td 
tel  him  Slay. 

I  finally  agreed  to  let  him  stay  If  he'd 
[ive  In  my  house  up  on  the  mountain 
and  help  clean  out  the  brush  around  the 
place,  Jiist  don't  come  down  and  aggra- 
vate us  here.  Wei.  fbr  instance,  I  did  the 
cooking  and  the  live- in  hams  took  turns 
washing  the  dishes.  When  it  was 
Tedsy's  turn  he  managed  to  turn  a  half- 
hour  job  into  a  four-hour  job.  The  same 
when  it  was  his  job  to  empty  the  waste- 


baskets  or  shovel  out  the  horse  stalls. 

Tedsy  came  down  iFom  the  mountatn 
one  day  and  asked  if  I  mtrtoed  if  he  pul 
up  a  vee  beam  for  six  meters,  aiming  H 
down  the  east  coast.  What  could  go 
wrong?  \  said  sure.  The  next  thing  I 
kmw  a  few  weeks  later  he'd  cut  down  a 
couple  dozen  b^g  trees  to  make  a  path 
tor  the  two  legs  of  his  vee  beam. 
Worse,  he'd  miscak^iated  a  trit  and  tfie 
beam  was  actuaity  amed  at  Befmuda. 
so  no  one  down  the  coast  could  hear 
him. 

I  remember  him  walking  up  with  a 
broken  yardstick  in  his  hand.  He  looked 
at  me  sheepishly  and  explained  that 
he'd  had  it  in  his  mouth  and  walked 
thfotigh  a  30'  door. 

One  day  Ihe  government  arrived. 
They'd  had  a  complaint  aJbout  my  pay- 
ing less  than  the  minimum  wage.  I 
pushed  them  to  find  out  where  the  com- 
plaint had  come  from  and  they  said  it 
was  the  ARRL  in  Connecticut.  They 
said  rd  have  to  stop  paying  the  hams 
with  the  room  and  board  an<A  $20  a 
week,  pay  them  regular  wages,  and 
charge  them  for  the  room  and  board, 
And  the  after-school  kids  would  have  to 
get  at  least  the  minimum  wage. 

I  automated  the  collating  and  ad- 
dressing of  the  pub  ilea  tions  I  was  print- 
ing, thus  getting  rid  of  the  school  kids. 
The  hams  were  replaced  tiy  kx:al  peo- 
ple doing  most  of  tfie  work.  r4o  more 
room  and  board.  Mo  more  fun.  And 
wfthoul  the  gang  lo  keep  the  ham  shack 
up  on  the  mountain  operating,  I  ctosed 
It  down  and  sold  the  place.  Well,  we  ajf 


liad  Itie  time  of  our  lives  while  it  lasted. 
Several  ot  my  alumni  have  ©one  on  to 
be  suc^^essfol  entrepreneurs. 

Yoy  better  believe  that  the  lobbyists 
in  Washington  from  Me^tlco  and  other 
low-wage  countries  are  pushing 
congress  hard  lo  increase  our  minimum 
wage.  Every  dotlar  it  goes  up  will  mean 
millions  for  their  countries,  and  more 
welfare  and  unemployment  problems 
for  us. 

One  altemalive  is  to  improve  our 
school  system  so  we'll  have  better-edu- 
cated and  better-skilled  workers  to  en- 
able  us  to  compete  more  effective  iy  in- 
temationalfy,  but  here  we're  up  against 
the  most  powerful  tobbies  in  the  coun- 
try, the  teacher's  unions.  And  they're 
unfai!ingty  supported  by  the  mass  igno- 
rance and  apathy  of  voters. 

Say,  if  we  move  the  minimum  wage 
up  to  $15  an  hour  we1i  no  longer  have 
any  poverty,  right?  Who  could  possibly 
be  against  that?  If  they  move  il  to  $20, 1 
might  even  consider  working  again. 

Help  Wanted 

Ham  nirvana  is  **wofidng"  for  a  ham 
magazine,  where  you  get  to  play  with 
the  latest  in  ham  gear  and  Inelp  gucde 
the  whole  hobby.  We've  a  spot  open  for 
someone  as  an  assistant  tech  editor. 
This  wilt  include  updating  the  W2NS[Vt 
ham  sTtack  and  getting  it  lop  notch  with 
packet,  satellite  communications, 
BSTV,  our  mpeater,  our  B8S.  and  one 
whopping  signai  on  20m.  And  how 
about  a  nice  apartment  wa  have  avaii- 
able  right  next  to  the  station?  One  with 


an  incredibJe  vsew  looking  out  over  ttie 
New  Hampshire  mountains?  Yes,  we'll 
actually  pay  someone  to  do  this.  We  re- 
ally  should  be  charging  for  something 
this  great. 

If  you're  interested,  drop  me  a  line 
telling  me  about  your  ham  experience, 
tower-cfimbing  agiliiy,  and  assuring  me 
that  you  are  nor  a  smoker  or  an  ateo- 
hdk;.  Address  11  to:  73  Tech  Assistant, 
70  N  202,  Peterborough  NH  03458- 
1107. 

Get  Rich  Slowly 

Getting  your  articles  published  in  73 
and  Radio  Fun  has  a  couple  of  benefits. 
RrstJy,  there's  the  pittance  we  pay  for 
articies,  which  you  can  bkm  all  out  of 
proportion  to  your  tamily  and  friends, 
proving  to  them  thai  amateur  radfo  not 
only  is  fun,  but  is  profitable,  too.  Bene 
#2:  If  you  ever  go  for  a  new  job,  you'll 
find  that  every  published  articte  you  can 
show  wilt,  on  the  average,  result  in 
about  $1,000  more  per  year  in  your 
paycheck.  fMice  cumulative  benefit.  A 
bonus  is  the  adulation  you  will  get  on 
the  air  and  ai  di^  meetings. 

What  kind  of  ariicies?  Well,  of 
course  the  most  popular,  even  with 
parts  so  hard  to  find,  are  simple  con- 
struction projects,  expeditions  and  ham 
adventures  make  great  reading,  too. 
We're  ahvays  kxiking  for  interesting  re- 
ports on  new  equipment  plus  any  fairty 
simple  modifications  you  think  might 
t>enefit  others.  And  I  would  like  nothing 
belter  than  to  have  some  guest  editori^ 
als  i  could  publish  (for  free). 


/ 


CornerBeam? 


FOR  AMATEUR  RADIO  DESIGNERS 
AND  BUILDERS 

- HF • QRP  •  UHF  • VHF • RCVRS 
•  XMTRS  '  ORO  -  ANTS.  •  PROJECTS 


DUILO  IT-mEfVOPilUTE  ITI 

MEW  LOW 
PRICE! 


Quarterly  $10/yK 


•  HAMBREW  Contests 

•  From  Kits  To  RF  Design  •  New  Products 

"  Free  Classified  Ads  To  Snirscribers 

•  Design  Awards  For  Amateur  6  allders 


SWSL  <  L2;l  acnss  ibe  band 

Q*m  of  a  15  ft  Yagi 

No  dichtraion  ^nvo'  1  *% 

40  dB  Fmol^o  Back  ftatra 

&y"  Haif-pow^  Beainwidih 

Mpunt^  directly  ui  masi 

\fcnicalof  Kcsnzonia]  Ptiiariiaiion 

Zmeiers  S145, 220  MHz SI45,  70 cm  SI L^.  Dual  I4A/440  Si&5 

Wcigh>  only  10  fhs.  Add  SH  Stripping  *.*5j  Handling.    In!b  SL 


Artten/utsWest 

Box  50O62  Pruvu  UT  S4^ftS 


OfdcT  HoifJne 


/4ti  f4(um€mm^ 
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Chassis  Kits 

Cabinet  KHs 

Assembled  Cabinets 

Slope  Box  KJIs 

UHF  &  VHF  Antenna 
Power  Divider  Krts 


Rack  Shelves 

Rack  Equipmeni  Cabinets 

Antenna  Grounding  Kits 

Tower  Mounted  Box  Kits 
Oipole  Hangers 
Ot}i8raKk>sur&s 


RDC 


I  ROSS  DISTFtlBUTJNG  COMPANY 

I  SPECIAL 


TH-22ATK2  and  CORDURA  CASE 

$235.00     '""*•" 


WAimg-  mam 

J).  ii'iBUf   t^/fffr  'JltftiMMIMft 


■oif  M£jk 


A»1K 


T4cPf4 


in  St^^k.  Alt  iPrrcH  CbpA 

Strnm^m^Eff^riiypr  tor 


TB  S^  Stat*  Str«4i,  Preslan.  m  832«3 
CiCtflAd  Sunday 


(208)  852-0830 


SniaiJ  sheets  Aluminuni  and  Brass 

Ctiarles  Byers  K3IWK 
5120  Harmony  Grove  Road.  Dover,  PA  17315 

Phone717-292-i901 

aetuwgnyii  und  9:3ePM  EST.  EvM* 
"{MBtribytorshlp  Avstiable" 
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cm  CLE  254  OM  READER  SERVICE  CARD 


Tield 


S15/yr.  (Canada,  Mexico)  •  S21/jt.  (IntrL) 

PO  Box  260083  •  Ukfiwood;CO  80226 
VISA  •  MC  only:  1-303-989-5642 


Beam  ? 


;^k  10.15,  20,  and  40  mcrfr'HarfSquare*  on  FieSd  Dav, 
They  wf  ni  tip  in  the  trees  a.^  ea&v  as  di  poles.  A  low  G5KV 
look  care  of  cvervihmi  close  and  ih^  RciifSqnares  made 
my  QRP  a  bi«  signal  tor  the  long  hop  t:^%\  itnd  west,  On 
10  ard  15  I  tEotighi  I  bud  a  codquil  Try  a  HalfSquare! 

10  M     IS  M     17  M    20  M     30  M  40  M      ^ 
S40       S43        $46       S50        $60       S70       p^n 

InfoPak  SI—  PlMS:  TechNote  122— S7ppd  USA 

AntennasWest  ordtr  Hot^n*^ 

Bos  50(>t2-S.  Provo  UTS4605       801-373-8425 
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The  World  of  Ham  Radio 
Cailsign  May  95  Database 

YOH  can  have  ihe  latest  V$  ard  Fomeigri 
CuStsigTTs  ,ivail.il>lc  JO,OOU+  snllwjTC  fifes 
for  amaieiif  radio  AmCaJI  auio-lu^gini; 
^LijitTn  log  book  included  whh  every  Ct>. 
U^er  ]  „^5D  RddiO  Mods.  The  Ulcu  Iqaae 
fihoioL  The  Tv«eu  lekases  of  HiHilettr 
Wt^afC,  L I  <1Ct  irrtagQ  ol  IuM  $i  misKing 
clutdren,  Th€Ki<Han<b  of  SWl.  rirqucncies. 
Publi^hfd  even  jAN/MAY/SFi*  SpccLal 
flies  for  c;ubs,  FTP.  BBS.  &  PB&S 
svsopi;.  DOS  A  Windows  compriiihli; 
Cun  you  flffiifd  Itt  be  wrChuuL  tl^  biggest 
^  best  CD  for  jirrmi^ui'  radio?  Subscribe 
and  yt-i  3  iji.sLtcs  I'rtr  %9^  US,  %ll¥>  Fttreign 
Siritgle  iiiuc^  S3*J^  plus  shipping:  L^SA  $3. 
Ov^^rm^lm  fSA  MQ,  Fotr^ign  Ajf  MjjI  S5 
AmSofL  PO  ttot  660.  J^e*  Cumbcriaiwt 
BA  1^7fH)666  USA.  FAX  717'91ft'67«7 

ii  net 


AmSoft?!?-' 


m 
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Number  27  on  your  Feedback  card 


^^  Number  27  on  yot 

Special  events 


Ham  Doings  Around  the  World 


UsUngs  are  free  of  charge  as  space  permits.  Piease  send  us  your  Speciai  Event 
two  rTKmttis  in  advance  of  the  issue  you  want  it  to  appear  m.  For  exarr^.  if  you 
want  it  to  appear  int  the  April  i&sue,  we  stiould  receive  it  by  January  31. 
Provide  a  dear,  concise  summary  ofif\e  essentiai  detaifs  ai^out  your  Special  Event. 


AUG  6 
WELLESLEY,  UA  The  Wellesley  ARS  and 
ihe  Babson  Wireless  Cluls  will  co-sponsor  a 
Hamfest  at  Babson  College's  Pepsico 
Pavyion.  9  AM-2  PM  VE  Exams  ai  11  30 
AM.  (reg.  by  11  AM)  Exam  fee  is  S5.90; 
make  chedcs  out  to  ARHLA/EC.  Bring  origl- 
nal  afxj  copy  of  your  icenso,  original  artd 
copy  of  any  CSCEs  hekj,  a  calculator  and  a 
pen  Talk-in  on  14703/63  Rpu,  Contact 
Barbara  Hoidddge  NIICQ,  107  Church  Sf„ 
Westwoodi^A  02090;  Tei.  (617)  329-2628, 
or  Gerry  Driscoii  NV1T.  t07  Cfiurch  St., 
WestwoodMA  02im:  Tel  (617)  444-2686. 

AUG  3-10 
AUST1K,  UAMITOBA,  CANADA  The 
Manitoba  AR  Museum  wfll  fiost  a  Hamfest 
on  ttie  grounds  of  The  Manitoba  Agn  Mu- 
seum at  Austii>.  Huge  Ptea  Market,  Qom< 
meicial  Displays,  Rabbit  Htfils.  and  more. 
For  info  contact  Dave  Syndat  VE4XN,  25 
Queens  Cres..  Brandon  MB  Canada  H7B 
lat.  m.  (204)  728  2483, 

AUG  11-13 
VERMON,  BC,  CANADA  The  4tti  annual 
Sky  High  Hamfest  will  be  hekj  at  Silver  Staf 
Mountain  Resort.  Sponsor  North  Okana- 
gan  RAC.  For  deiails,  contact  the  fiortti 
Okanagan  RAC,  PO  Box  t706.  Vemm 
BC.  Canada  VI T  BC3.  For  hotel  reseiva- 
bOAS,  cal  i-BQO-663'4431. 

AUG  13 
CHAKUTE,  KS   The  Chanute  Area  ARC 
wiki  sponsor  "Hamfest  ^95"  8  AM-2  PM  at 
the  Chanule  Natl  Guard  Armory,  3051  So. 


Santa  Fe.  Talk-in  on  146.745(-).  Contact 
Jerry  Young.  (316)  43h3268,  eves.;  Ct)aftie 
Ward.  (316)  431^02:  or  TBd  HanU  (SiB) 
537-6001.  For  tickets  and  tables,  make 
dhGCkfS  paya!^  lo  QA  ARC.  by  July  31  si 
and  send  lo  Jerry  Yoi^  KGOEM,  t333  W. 
Sycamore,  Chanute  KS  66720. 
DRYDEN,  NY  The  15tfi  Finger  Lakes 
Hamfest,  sponsored  by  the  Tompkms 
County  ARC,  will  take  place  at  the  [>ryden 
H.S,.  near  ttie  ^tersection  of  Rt.  13  and  RL 
33.  Pre-reg.  tor  VE  Ejcams.  Ta(k*ln  on 
146,97('),  For  details,  call  Ricfjard  Spingam 
AA2UR  {607}  337-525^  tiii  tO PM. 
HUNTINGTON,  WV  Ttie  Tr^State  ARA  wi 
hoid  a  Hamfest  and  Computer  Show  9  AM^ 
2  PM  at  the  Cabeli-Midland  H.S .  US  Rte, 
60.  at  O^a  WV.  VE  Exams  Flea  MarVei. 
Emergency  DARREN  Packet  Net.  Talk-in 
on  146  7€{-),  146.64(-).  146.52  Simplex, 
and  444J5(+)-  Contact  Mike  Taytor 
KBSGCA,  (304}  429-1  €87.  Or  write  to 
TA.R.A.,  PO.  Box  4J20.  Huntington  WV 
2572B 

HURON.  SD  The  Huron  ARC  will  sponsor 
their  2nd  annua!  Amateur  Elecirontcs 
Swapfest.  8  AM-3  PM  at  the  Nafl  Guard 
Aimofy,  SD  State  Fairgrounds.  Flea  Marl^ 
(setup  at  7  AM},  VE  Exams  9  AM  Talk-in 
on  146 22/82,  Contact  Lioyd  Tfmperiey 
WBOULX,  PO.  Box  205.  Huron  SD  57350, 
Tef.  (605)  3^-7896  mghts. 
RHtNELANOER,  W  Ttie  Rhinelander  Rp- 
tr.  Assn.  and  North  woods  ARES  will  hold 
their  "North woods  Hamfesf  at  Sugar  Camp 


Town  Hall  in  Sugar  Camp ,  8  AM-2  PM. 
Setup  Aug.  Ilth  6  PM-10  PM;  Aug,  12th  at 
6  AM  VE  Exams  t1  AM;  reg.  at  10  30  AM 
Talk- in  oo  146  940^-)  Contact  Mary  Berger 
NS90.  367  Lois  St..  fHtiineiandef  Wi  54501. 
TeL  (715)  362-92%. 

QUINCY,  IL  The  Western  fino^  ARC  wtl 
hold  their  Ham  Radio  and  Computer 
Swaptest  d  AM'2  PM  on  ttie  Eagles  Alps 
Grounds,  3737  fsfodh  Sth  St.  VE  Exams  at 
12:30  PM;  call  HAQQ  at  (217}  224^8526  to 
pre- reg.  Flea  Market.  Tailgating.  XYL  Activi- 
ties. Taik-in  on  147.63/03,  Contact  Randy 
Jackson  N9REY,  (217}  223-7226. 
AUG  12-13 

SILVER  CTTY,  NM  The  Great  New  Me^cieo 
Chile  C\\a%^,  sponsored  try  the  Gila  ARS, 
will  run  1800  UTC  Aug.  121*1-1800  UTC 
Aug.  131ti.  For  details,  contact  t4M  Chile 
Cfiese,  c/o  G^  ARS.  RO.  Box  1&?4,  Stiver 
CUy  NM  88062. 

AUG  13 
CHARLOTTE,  NC  The  Charlotte  ARC 
Hamtest  and  Computer  Fair  will  be  held  6 
AM-4  PM  at  Roti-A-Round  Skate  Center 
8330  East  Harris  Blvd  For  in^o,  call  Buck 
Escott  WB40rP,  (704}  522-4971,  BxL 
333O.Talk^inon147.0S('). 
ST.  CLOUD.  MN  The  St  Ctoud  Radio  Club 
wilt  hoW  IIS  47th  annual  Hamfest  6  AM-5 
PM  at  Whitney  Senksf  Centef .  Nodhway  Or, 
VE  E)tams  on  a  first-come  basis  Contact 
WOSV,  PO.  Sox  141  St  Cioud  MN  56302; 

or   packet    WQS\/    @    NFQH.0CMN. 

MN  us  A.NOAM. 


AUG  17-20 

SAN  DIEGO,  CA  The  Calffomla  Computer 
Expo  will  run  9  AM-6  PM  daily,  at  San 
Diego  Conveniioo  Center,  1 1 1  West  Mart»r 
Dr.  Computer  Concerts  An  Cofttests  Virtu- 
al Reality  Weird  Software.  Much  more* 
Registration  deadline  is  July  3tsS.  Comad 
Caiffomta  Compiler  Expo.  1-600-573-3247 
or  (619)  573-0617. 

AUG  18-20 
HUNTSVILLE,  AL  The  Huntsville  Hamfes! 
will  hold  the  1sl  annual  Amateur  Radio  In- 
dustry Group  Nat'!  Convention  at  the  Von 
Braun  Civic  Center  and  the  Hilton  Hotel  in 
downtown  Huntsville  This  ts  n  oorijunaion 
with  the  1995  Huntsville  Hamfest  and  Al- 
abama State  Comffinlion  A  ^Aeet  the  Mart- 
ulacturers'  hc^ftafrty  surte  will  open  on  Fa 
at  5:30  PM  at  the  Hilton  Hotel.  The  Civic 
Center  doors  will  open  at  9  AM  on  bott^  Sat. 
and  Sun  Ask  for  special  Hamfest  rates  at 
the  Huntsville  Hilton  Hotel.  Talk-in  toy 
K4BFT  on  146.94(-)  MHz,  and  145.38(^) 
Rptr,  For  info  write  Huntsviiie  Hamtesi,  PO. 
Box  12534,  Huntsville  AL  35815,  or  call 
(205}  534-7175. 

AUG  19 
BURFORD,  OUT,  CANADA  The  Brantford 
ARC  Flea  Market  wil  Oe  held  B  AM-1  PM  at 
Burlord  Fairgrounds.  For  table  reservaiions 
coniaa  Richard  La  Rose  \/E3RU(.  153  Duns- 
don  5f.,  Brandfford  Om.,  Canada  N3R  6W3, 
TeL  (519)  752-2437;  Of  write  to  B.AR.C,  PO. 
Box  25036,  Brantford  Oni,  Canada  N3T  6K5. 
Tatk-inonVE3TCH147.l50(+). 


Mini  Project  Boxes 


3 


4  I 


GREAT  UTTLE  BOXES 

R?R  LOVi'  COS*  COf^S irHJCTiOti 
OESiGN^D  TO  GET  THE  JOB 
DOftff  IV7  THOUT  THE  FfW±S' 


rMiiiwiii"ririTCr'.  Ji 


I  OR  INFO  OH 
OTMEH 

RCQUCST  efi^M 
COH&TFIUC  rol*  « 
Cik.TJULC>C 


&MOER  TOi^MVt  {S30.00  lUHMIMUM  Of^DERl 


m 


-  '^  (dOa>  S34-34^  ■  FAX  (000^  551'274» 
{TOSi  56^3^(00  ■  FAX  (7Q£^  5GS^4SEB 

»C  ^lQ01g^gD3ft^*jgCggQN.WVW0tt 

\-  7i*<Bi  W  MKiili3!k7m  mt  tAlKT  H  0^0^t  wPicif  rvi^cM 
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S^te^^i^  ^^ft  ^fcie^^ 


/  Ful^  Duplet  Autopnatcfi 
«^  91 1  Emergency  Access 
^  Rovers©  Autopatch  i^Tolt  Restriction 

v^VoiceMall        w^Voice  ID's      i/BSRXlO 
•'^Voice/Tone/DTMF  Paging      ^Scheduier 
*/  L  i  nks    rf^  P  r 09  ra  mmable  Cou  rtesy  Tones 
-^Hardware  Logic  I/O  ^HF  Remote  Contn^l 
/Mofse  Code  Practice        *^ Remote  Base 

PCRC/2  Combines  itie  power  of  your 
XT/ATplatfofm  with  a  high  Quality  play  and 
record  voice  digitizer  creating  the  ultirtiate 
repeater  controller.  Zf^^^^  ^693 

fax:  563-47 1 6  BBS:  286- 15 13 
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SptK^rum  Electronic  Pfod- 
iiOs  irttrcKkices  the  worlds 
fvst  hanctiekj  repeaiei  cofv 
iroilsr  r^  tdrger  than  most 
hafKihekJ  radios ,  the  HRC-1 0 
cofiv^rts  3  single  or  dual-band 
radto  Into  a  full  featured  sim- 
plex or  duplex  repeater  sys- 
j  \j&m .  Key  features  of  IheHRC- 


TO  inctuiie  wM:e  IDer.  DTMF 
Control  and  programrmr^,^ 
hang  and  time-out  timers, 
Oigijial  Votce  Operated 
Sqwefcli  (OVOS^K  ttiem- 
etry  tones,  and  prwatB  votee 
inailsfot  S299 
Phone  aOO-5&6-278e 
FAX40B-438-eO£7 


A 


CIRCLE  69  ON  READER  SERVICE  CARD 


SPY  ON  THE  EARTH 

See  live  on 

your  PC 

what 

satellites  in 
orbit  see 

Capture  five  bfeaifitakiig  images  of  the  Eartfi  tor  Tun  or 
profit,  Zoom  in  yp  to  20X,  Send  S39  ched^  or  MO  (S45  apr, 
$5C  overseas)  for  our  fantastic  1?  diskaite  %&l  of 
professional  qualty  copyrighted  programs  (iBMti^)  that 
does  satelie  tradiig.  image  acquisition,  image  p«)cess»ng, 
3-0  profeciiors  and  more.  Direct  reception  from  tfie 
satellites  guaranteed  «rorldwide  withoLft  a  satefliie  dcsh 
Schematics  included  for  fiieifac*.  For  FREE  inlormation 
lo^on  10  our  bultetirt  board  anytime  at:  {7lfl}  740-33t1  * 

VANGUARD  Electronic  Labs 

Dept,  A,  196-23  Jamaica  Ave. 

Mollis,  NY  11423    Tel.718-468-2720 


UVE  TV  video! 


Micro  TV  Carneras,  Micro  Video 

Transmittefs,  Receivers  and  low  cost 

Downconverters* 

Amateur  TV, 

Industrial,  Security 

products.  We 

have  a  system  for 

you.  Our  video 

camera  connected  to  our  *MinilJnk™ 

transmrtter/  receiver  make  a 
perfect  cornbi natron  for 
industrial  security  uses. 
We  now  carry  Undeiwater 
cameras  for  you  sailors,  and 
color  units  for  ttiat  true  life 

vtew.  With  our  PlaneTalk™  Airtx^rne 

systems  you  can  now 

be  ihe  pion    AH 

cameras  standard  1v 

p-p  vkteo/7-1 4  vdc. 

We  ajso  carry  Computer  capture  t»oards 

fiber  optic  systems  and  video  support. 

MICRO  VIDEO  PRODUCTS 

ORDER  LINE  CANADA  USA  MEXICO 

800  473-0538 

FAX  UHB  714  S474486 

1S2Q1  0S80RNE  ST 

VreSTMfNSTER,  CA  S2683 

MO.  VISA  IVIasterCard  intl  bank  wire 
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LOHGVIEW,  WA  Ihe  Lower  Columbia 
ARA,  W7DG,  will  sponsor  Us  41  h  annyal 
Ham  Radio,  Compuler,  and  Electronic 
Equip.  Swap  Meet,  9  AM-3  PM  at  the 
Cowlitz  County  Fairgrouwte  in  Long  view, 
S«lup  Fri.,  5  PM-9  PM,  SaL  6  AI^S;45  AM. 
Talk-in  on  147.26{+),  pi  t14.a  Contact 
LCARA  Swap  Meet  P.O.  Box  306. 
Longvlew  WA  9663S;0r(^  B^  KB7A00, 
(360)  425'6076  eves.  Also,  Email  to 
BobM32657t  @aoLcofn  or  ?54$2.32tS 
0wmpuserve.com. 

AUG  20 

eAMaFlJ1>GE,  MA  A  Tailgate  F^a  Mail^t 
(Amateur  Racfio.  Electronics.  Computer  J, 
vvill  be  held  9  AM'2  PM  at  Albany  and 
Main  Sis,  For  space  reservations  or 
inJo,  call  (617)  253-3776.  Mall  advance 
reservations  before  Aug.  5lh  to  WiGSL 
RO.  Box  397082  MIT  BR..  Cambrkige  MA 
02139-7082.  Talk-in  on  146.52  and 
449  725/444.725.  pi  2A.  W1XM/R  Spon* 
mm6  by  tne  MfT  Radio  Soc.  and  the  Har- 
vard Winers  CJub. 

MARYSVILLE,  OH  The  Union  County 
ARC  will  host  the  Union  County  Hamfest 
SAd  Computer  Show  8  AMr2  PM,  at  Broad- 
way Ohio  Oomfnuniy  and  Civic  Complex. 
Flea  Market  ARRL  Booth.  RC  Model  Air- 
planes on  display  (no  flying].  VE  Exams  a! 
Taylor  Township  Half  (across  ine  street 
from  Hamtest);  Reg,  9  AM-9;30,  TalK  in  on 
WSBJN  147.39('i')  or  KEBDQ  backup  Rptr. 
145,35  pi  127,3.  Contact  Gene  Moore 
HBYRF,  2446t  CfSftoume  Rd.  Ma/ysw/te 
OH  43040.  Tel.  (5 1 3}  24B-5B43. 

AUG2« 
ALBUOU£RDUE,  NM  The  1995  Duke 
Cily/New  Mexico  State  Hamtest  will  be  held 
at  the  New  Mexico  Army  Nati.  Guard  Ar* 
mory,  600  Wyoming  Blvd.  NE,  ARRL  VE 
Exams,  contact  AA5MK,  (505)  292-3218. 
For  Tallies  jpnor  to  Aug.  21st),  call  (506) 


&2f-277l.  imernet  queries:  WA5WHN 
&n$B.com.  Talk-in  on  KC5FT/KB5SF  or 
147h16  MH^  Rptr  Send  checks  to  Duke 
City  Hamfest,  P.O.  Box  6552,  Aibuquerqua 
NM87i97-^52. 

ATHOL,  MA  The  Mohawk  ARC  M  annual 
Amateur  Rado.  Computer  Flea  Mfiiliat  wil 
be  hetd  rain  or  shine  at  Mohawk  Drive-in 
Ttieater,  Gardner  MA.  G^ieral  a^isskxi 
at  8  AM;  Setup  at  6  AM  For  acfwanced  reg., 
send  your  name,  address  and  phono  num- 
ber to  MARC,  P.O.  Box  532,  Athot  MA 
01331.  Enclose  S5  lor  each  space  you 
want  to  reserve  For  more  info,  contact 
John  WFfL  (508)  249-5S(S.  4  PM-9  PM; 
Raul  NUPG,  (508}  632-9432,  B  PM^W  PM: 
Tom  NtKKY,  (508)  249-4521  5  PM9  PM. 
BRIDGEWATER,  MJ  The  Somerset  Coun- 
ty ARS.  Inc.  annual  Hamfest  will  be  held  at 
the  Somerset  County  4H  Center  on  MeII- 
iown  Rd.,  just  off  of  RoulG  202.  Tune:  6 
AM*1  PM.  Setup  at  6  AM.  Talk*m  on 
448,1 75(-)-  Calf  Eric  NW2P,  (908)  753- 
8290.  Write  SCARS.  P.O.  Box  742, 
Manvm  NJ  08835. 

CHAFFEE,  NY  The  Pioneer  Radio  Opera- 
tors Soc.  4th  annual  Ham  and  Computer 
Fest  Witt  be  held  7  AM-3  PM  in  Man  ion 
Park,  kjcaled  just  oS  Hi  Route  16  TaBt-m 
on  145.39.  Fw  a  map  arid  rickets,  SASE  to 
Mike  Wfona,  1$$  GreenmeatSow  Dr.,  West 
Seneca  NY  14224, 

UVERPOOL,  NY  The  Radto  Amateurs  of 
Greater  Syracuse  will  host  their  40th  Ham- 
fesi  at  the  Academy  Green  American  Le- 
gion in  Syracuse  NY.  Flea  Market  setup  7 
AM  Open  to  t^  public  B  AM.  Commefdal 
vendors  3  AM  VE  Exams;  ieave  message 
at  (315)  469  0590;  or  write  RAGS,  PO,  Box 
88,  Uverpoof  NY  ^3066. 

AUG  2e-2T 
WOODLAND  PARK,  CO   The  Mountain 
ARC  will  hold  its  14ih  annual  MARC 


Campfest-Swapfest  at  Quaker  Ridge 
Camp.  6.S  miles  north  of  Woodland  Parlt 
city  center,  on  Hwy.  67  North  (MP.  82.5). 
Advance  reg.  essential;  write  to  MARC, 
PO.  Box  1012,  Woodland  Park  CO  8036& 
1012.  promptly  Send  an  SASE  (or  info 
shett  Or.  call  Don  ChafW&riam  AAONW, 
(719)  687-3692:  Fred  NOPKA  or  Patty 
Nt^^D,  (719)  687  9727. 

AUG  27 
CORUNNA,  Ml  A  Five  County  Amateur 
Radio/Computer  Swap  'N'  Shop  will  begin 
at  Q  AM  at  Shiawassee  County  Fair- 
grounds, 2900  E  Hi>bard  Rd  Setup  at  6 
AM.  Flea  Market  Tajnk  Sales  Talk- in  on 
147.020(+),  or  146.320  simplex.  For  info, 
corrtacl  Jan,  (517)  893-347$.  Sponsors; 
Bay  Area  ARC;  Genesee  County  RC; 
Lapeer  ARA  Mid-Micfnigan  Wireless  Assn.; 
aid  Shiawassee  ARA. 
FOWLERVILLE,  Ml  The  Lrvingsloft  ARK 
wll  tiost  ttw  Livngston  County  HamFair  at 
Fowlervtl^  Fairgrounds,  Grand  Rfver  Rd. 
(M43).  VE  Exams  Ham/Computer/ Elec- 
tronic Equip,,  new  and  used.  Covered 
Trunk  Sales,  Flea  Market  Time:  8  AM-3 
PM.  Setup  at  6  AM.  Talk-in  on  146.6a(H-)- 
Whefi  writing,  send  SASE.  Contact  LARK 
PO.  3ox  283.  HQweti  Mi  48843:  or  call 
jGttn,  ($17)  548-1412, 
LEBANON,  TN  A  Special  Event  will  be 
sponsored  by  the  Shod  Mountain  Rptr. 
Club,  7  AM-3  PM  at  Cedars  of  Lebanon 
State  Park.  US  Hwy.  231.  7  mK  South  o*  E- 
40.  Outdoors  only.  Brv>g  your  own  tables 
(spaces  first-come,  first-served).  For  de- 
tails, contact  Thomas  Page  AD4Ai,  P.O. 
Box  2741,  Lebanon  TN  37088-2741.  Tei. 
(615)449-5610. 

SEP  1-3 
COSTA  MESA,  CA  The  ARRL  Southwest- 
ern Div  Convention  {HAMCON  ^95)  wi  be 
MA  aboard  ttie  Queen  Mary,  Long  Beach 


CA,  Contact  Chairman  Nste  drtghtman 
K60SC.  (310)  427-5123. 

SEP  2 
INDIANAPOLIS,  IN  The  Hoosier  Hamfest 
and  Computer  Show  will  be  held  8  AM-3 
PM  at  the  Indtanapois  Nafl  Guard  AnrMxy, 
Hot  Rd  and  Minnesota.  oR  1-70  Sponsor 
Electronic  Applicaitons  Radio  Service 
(EARS,  Inc.}  Largest  Vendor  Display  in  the 
area  Setup  6  AM-B  AM.  Talk-in  on  145.250 
Indianapolis.  Contact  Marty  Hensiey 
KA9PCT,  7205  Mot^awk  Ln.,  indianapoHs 

tN  46260.  Tef.  (317)253-7985  eves, 

SPECIAL  EVENT  STATIONS 

AUG  5 

DULUTH,  MN  Doug  KB9IES  and  Les 
WAOQIT  will  operate  SE  Slation  WAOQIT 
16002-21002  from  B^ytront  Park,  as  pari  of 
the  48th  annual  Duluth  Intemal'l.  Folk  Fes- 
tival Freq  wiU  be  14  2SS  MHz.  Send  OSL 
with  9"  X  12'  SASE,  or  #10  efwetope  lor  a 
loWed  certHicate,  to  ARS  -  WAOOTT,  m  S. 
65  Ave.  W.,  Duluth  MN  55807. 

AUG  6-12 
POTTSVILLE,  PA  The  Schuylkill  ARA  will 
operate  an  SE  Station  to  celebrate  the 
weefc  of  me  Sdiuyfkiil  Courty  Fair  The  Sta- 
tion v^  use  the  individual  operator  callsign 
with  a  suffiK  of  'Schuylkilf  County  Fair,"  or 
*/SCP  if  operating  CW.  Operation  will  be 
both  phone  and  CW  in  ihe  Novice  and  the 
General  suhhands.  For  a  certificate,  please 
send  an  SASE  to  Ed  Brennan  N3ILC.  520 
Spmg  Garden  SL,  PottsvHie  PA  1 7901. 

AUG  12-13 
HAGEmTOWN.  MD  The  Anttetam  RA  wH 
present  the  1995  Mafyland-DC  QSO  Party, 
1600Z  Aug.  12th-0400Z  Aug.  13th.  and 
1600Z-2359Z  Aug.  13th.  Contact  Anf^efam 
Radio  Assn.,  PO.  Box  52,  Hagerstown  MD 
21741-0052.  Send  togs  w*h  SASE  by  Sep. 
1Q«i. 


MOUNTS  &  aecissoms 


TPM-6 

6"  Ped^tal 
Mount.  Ad- 
justatrfe  witfi 
thumbscrews. 
Tnptebiack  finish. 


Extensions,- 
R^5on\mefided 
tor  use  v^h 
the  TPM6. 

T2EXT  (2*')  $2.95 
T4EXT  (4  ■)  $4.95 
T^EXT  (61  $6,95 


THTC 

Univef  sal  Cracie 

for  HI.  Celliilaf  Phone. 

or  Scanr>ef .  Attact>es  to 

the  Af^PS  plate  of  the  TPM6 

or  similar  mounts.  Securely  holds 

poftables  from  1 .375"  to  2.875"  wkte. 

TRANSEL 

TECHNOitmS 


M    A    a    f 


t  at 


Ms* 


123  EAST  SOUTH  STREET 
HARVEYSBURG.OHIO  45032 
(800)  829-832 1  FAX;(513)  897-0738 

Add  $5.00  SSHoryAtt  Orders} 


CIRCLE  11  ON  HEADER  SERVICE  CARD 
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PAY  TV  AND  SATELLITE  DESCRAMBLING 

All  New  Info  VOLUME  G  All  New  Info 


VQiMnwt= 
Quf  amJre  cQJJCCltafi  of  aii  cufTwa  eitote  sgi&Ma  utd  wreteai  ntnHJoi 

•  Pay  TV  Volumes  i-5  Satellile  and  DBS  HarxttooK 

■  Wtndes^  Catjfe  Hacking  •  htecker  Vrdeo 

•  Compleis  Wizard  ^VCi+)  •  Qeilular  Ftigrte  Kackjng 

f  i£.«$  «0Ch  Of  ^ft3^  B5  w  5^^^  ^ 

hiewEksin«rS^.9^1iSh  bSHJVi.  C^alc^t   Ail  our jqlpr  SISOS  (trKlLid»lud>j 


349^  Delaware  Ave  .  Burfaio,  NY  1 421 7^1 230 
Voice/FAX  716.674  20S8     BBS  716  371  19t5 


ORCLE  3e  ON  R£A[>ER  SERVICE  CARD 


Display  Your  Ham  License  in  Style 

New/  Callsign  License  Plaque^ 
«  Mest  FCC  Station  RBquiremgnt^  Set  97.3 

•  Hendsome  dark  wooc)  accents  yam  shack 

•  Ymir  can  tign  dispitayed  iit  lai  ge  2^  ttttefs 

•  beat  gih  idul  ifMsh^  ikect 
■  S«mf3Ct«n  CkiarantBed' 

Only  1 19.95 *  1350 tih        ^^ 


-Ut  t^MXmi* 


Shack  Attack 


I.3&+I+7-DVV 

CiKin  JTS*:l^.■ 

no  I  ::::  jjjv 


800  573-7388 

iiki»"ivi  tih'r^T-^§iw>vj>r< 


CIRCLE  92  ON  READER  SERVICE  CARD 

Say  You  Saw  II  In 
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QUICK,  EASY.  &  COMPACT 

Flash  cards  'NOVICE  thru  EXTRA'  Iheory  K&v  words 
Mnderlinejij  Over  4000  sets  in  use!  For  beginner.  OMs. 


KYLs  &  kids. 

NOVICE  fll.K 

GENERAL  !«.» 

ADVMCCB      ilL« 

E^rrius        ti 


ih|  I   VA  '% 


"""^ 


zofi 


I'ti*  VIS  STUDY  CARDS 
-itM  P.O.  BOX  t7377 


Order  Ttidayt 


ciuaotscouNT£   HATTIESBURG,  MS  39404 


CIRCLE  104  ON  READER  SERVICE  CARD 


Field  Day  Antenria 
' — ^"^ — -'   Installation 

System 


FullEAsy  I4U9« 


1-801373-8425 

AntennasWest 

BCK  500*3  S.  PfOwO,  UT  64^0$ 


CIRCLE  304  ON  READER  SERVICE  CARD 


HI-PERFOBMANCE  DIPOLES 


T — ^;t 


n 


s^ 


^rf=^ 


IB«i  COO  |&(Fi 


VFO-r        ta  4!»l  lb<-l^?<kifrnaK«  DtFMto   eS*  lone     SSSlOO   IW  knu .     S72.0D 

VPO.lt  13   W.  17.  I3U  Ua^-PejlQimtiK*  Dvole.  i  I '  hmg ......... ._^, jn.dQ 

iWOH'         160,  SO JOH I  -P^rfojTTiiirro  Oipdlc.  bcIh4  t  rH  ar  1  iS'  .^^^.^..^..^.^JfajH 
SSC^  160,  eCi.  iO,  !Q.  1 5.  1 M  &pnui  ■  GfWDT  Dip^ro'  7 1 '  bng.,-)<,H.,Hk«.,  „-H.t1 4S.O0 

SSD-S'         (I0.40.£D.  1&.  IQM     Utong       £11{].(U    OO'^g ^14.M 

'Tuw»4  Buncb  wi»!i  WiH  lijhJiiij|»famp  Tuwfr—. 3AH  ptit  Antema  ILOD 


Sti;^  £A££  i^af^/^^yOf^iffQks.  ifc^^r^.  g  ■ 


■BPfB'Vl^a 


W9iNN  ANTENNAS 

Box  393  ML  Pnwpcct  IL  GOOSfi  708-3$4-3414 


DRCLE  30  ON  READER  SERVICE  CARt» 


UHF  REPEATER 


Make  high  quality  UHF  repeaters  from 
GE  Master  II  mobiles! 


*  40  Watt  MobilB'Radio. 

■*  Duptexlng  and  tuning  infqrmatian 

*  Inipmnation  wifhout  radio 


S12 


Versatel  Communications 

Orders  1-eO(M5e-5548  For  info.  307^266-1700 

P.O.  Box  4012  •  Casper,  Wyorrting  82604 


CIRCLE  2&9  ON  READER  SERVICE  CARD 


r,  PA  The  Soniers€t  County 
ARC  will  operate  EU3L  from  the  highest 
point  tn  PA  al  Ktl.  Davis  Operations  wi  be 
1700Z  Aug  12|h-2000Z  Aug.  13th.  Lister* 
on  the  tower  50  kHz  of  the  General  class 
phone  bands  of  10-ftO  meters,  as  condi- 
tions allow.  For  a  certifjcale.  send  QSL  and 
SASE  to  NLi3L.  DiMMey  DatUeis,  RD  7  Box 
270,  ScmefBet  PA  J555L 

AyGie-SEP4 
TDROffTO,  ONL,  CANADA  The  VEXNE 
Committee  will  operate  Staiion  VE3CNE  in 
conjunction  with  the  Canadian  Naf  I.  Exhibi- 
tion, All  Amaleurs  visiting  Toronto  are  invit- 
ed to  come  to  ExhitjiiFon  Place  and  operate 
the  station.  The  staton  will  be  located  at 
ttie  rmernat'l  Pavilion,  just  inside  the 
Princes'  Gates  at  the  easi  end  of  Exhibilkxi 
Park.  Operation  will  be  daily  from  10  AM-tO 
PM  local  time.  During  the  day  the  local  30 
and  40  meter  phone  nets  will  tell  you  where 
10  find  VE3CNE,  CW:  80m  3,645  3,700. 
40m  7.045-7.145. 20m  M.035-H.055,  15nn 
£1.045-21.145  SSB:  BOm  3. 745^3  065. 
40m  7.065-7-236, 20m  14.  M5- 7  4. 245.  15iTr 
21 .300-21.400.  VE3ChE  wi  a^  be  found 
on  f>acket.  VE3CNE  @  VA3BBS.  and  on 
tie  Eocal  rptrs.  QSL  cards  will  be  sent  to  ai 
contacts  via  the  QSL  Bureau. 

AUG  19 
FRANKFORT,  NY  Iha  Fori  Herkimer  ARC 
will  operate  AA2AT,  1400Z'2200Z  to  conv 
mem  orate  ttie  annua!  Herkimer  County 
Fair  Operation  will  be  in  the  Genefai  por- 
tion 0*  20m  phone,  and  on  40m,  the  f^viee 
CW  portion  and  General  CW  and  phone 
portions,  and  2m  packet.  For  a  ceriificate, 
send  QSL/SWL  and  a  9'  k  12"  SASE  to 
MSATMadefifw  Loiacano,  96Gn>veSl,  H- 
ion  NY  13357. 

AUG  19*30 

BATAVIA,  NY  The  Genesee  Radio  Anoa- 
teyfs  wiD  operate  W2FtCX  1300  UTC-2100 
liTC  Aug.  19fh  and  Au§.  2ah,  to  celebrate 


iie  15m  annual  *1941  Wings  of  Eagles  Air- 
show*  being  held  at  Genesee  County  Air- 
port. Operation  will  be  on  40ni,  7,250  +V- 
20,  and  on  20m  14.250  t/-  20,  For  a  certifi- 
cale,  send  QSL  and  a  9"  x  12"  BASE  to 
GRAM,  P.O.  Box  572.  Baiavia  NY  14020. 

ENGLEWDOO,  NJ  The  Englewood  ARA, 
te  knies  all  amateurs  the  world  over  to 
Ma  pait  in  the  36th  Annual  New  Jersey 
QSO  Party.  2000  UTC  S^  ,  Aug.  ISth-OZOO 
Urrc  Sun.,  Aug  20th;  and  1300  UTC  Sun., 
Aug.  20th-0200  UTC  Mon..  Aug.  21st. 
Phone  and  CW  are  considered  the  same 
contest.  Logs  and  comments  should  be 
sent  lo  EnglBwood  ARA,  tnc  RO.  Box 
528.  Eogfemo^NJ  07631  ^€528,  Please  in- 
clude a  ilO  SASE  fof  results  NJ  stations 
are  requested  lo  adv^  EARA  by  Aug,  Ist 
50  that  full  coverage  from  all  countm  can 
be  planned 

VANCOUVER,  WA  The  Clark  County  ARC 
will  operate  Club  Station  W7AIA  at  the  an- 
nual Northwest  Antique  Aircraft  Fly* in  at 
Evergreen  Ftymg  FiekJ  (just  east  of  Vancou- 
ver WA).  Tune  in  the  tower  portiofi  of  ^ 
GenergJ  dass  band  on  the  80,  40.  20,  t5. 
HF  bands,  and  2m,  T46  52  for  kjcal  con- 
tacts. The  local  t47.84/.24  Rptr  may  also 
be  monitored.  For  a  certitlcate/QSL.  send  a 
#10  SASE  to  CCARC,  RO  Box  1424^  Van- 
couver WA  98663, 

AUG  20 

FISHERS  ISLAND  SOUND.  NY  For  only 
the  ninlti  lime  in  history,  anialeur  radio  is 
going  to  Rat  Hammock  Island  Tri-Crty  AflC 
will  mount  this  year's  expedition  and  will 
operate  KA1BB  13002-20002.  Operation 
will  be  in  the  k)wer  20  kHz  of  the  General 
class  phone  and  C  W  bands.  20  and  40  me- 
ters. QSL  w/letler  size  SASE  via  Ta-City 
ARC.  Box  6B6,  Gmton  CT  06340. 

AUG  21 
COLUMBIA,  PA  line  Colombia  Area  ARC 


win  operate  from  14002-2 100Z  to  com- 
memorate the  100th  Anniversary  of  the 
Balnbridge  Band.  Freq.:  7250  kHz,  7125 
kHz,  14250  kHz.  14044  kHz,  and  U6715(- 
)  MHz.  For  a  certificate,  send  QSL  and  8 
1/2"  X  ir  SASE  to  Columm  Area  ARC, 
P.O.  Box  574,  Columbta  PA  17572. 

AIM^  24-SEP  4 

UVEI?POOL,  NY  The  Liverpool  ARC  wi 
operate  K2YGF  Aug,  25th-Sep.  4ih  from 
Ihe  New  YorK  Slate  Fair.  SSB  and  CW  op- 
eration in  the  lower  25  kHz  of  the  60,  40, 
and  20m  General  sub-bands.  Other  bands 
apd  modes  as  conditions  permit.  For  a  cer- 
tificate, send  QSL  and  9"  x  12*  SASE  to 
Uverpooi  ARC,  P.O.  Box  f03.  North  Syr^ 
cuse,  NY  t32l2. 

AUG  25 

WASHINGTON.  DC  Fleet  Radio  Pacific 
(FruPac),  the  Amateur  Radio  Operators  of 
the  Naval  Cryptologic  Veterans  Assn.  will 
operate  N3GKE  14002*20002,  from  3801 
Nebraska  Ave  This  com menio rates  the 
move  of  Naval  Secunty  Group  Headquar- 
ters to  Maryland  from  Washington.  Freq.: 
7  234,  t4243  and  21  375  MHz  W-  QRM  A 
9'  X  1 2"  C8rtifk:ate  will  \x  issued  to  all  who 
make  contact  and  send  QSL  and  SASE  lo 
NU3D,  780i  Ov&rhill  Rd,  Glen  Bumie  MD 
21060. 

BANGOR,  PA  The  Delaware  Lehigh  ARC 
wiK  operate  W30K  12002  24002  m  con- 
junction  with  the  50th  annual  running  of  Ihe 
Blue  Valley  Farm  Show  Operation  wi^i  be 
40  kHz  mo  ttifi  General  phone  portions  of 
do,  40,  and  20  meters,  and  28  400  MHz 
CW  contacts  on  request.  2m  FM  contacts 
on  146.560.  A  packet  PBBS  is  planned  for 
145,090.  Confirmed  contacts  can  receive  a 
QSL  certtfH:ate  by  sending  a  9"  x  12*  SASE 
lo  DLARC  OSL  Manag&r,  BVFS  Special 
Event  RR  #4  Greystone  8idg.,  Nazareth 
PA  18064.  Please  sefxJ  sufficieni  postage. 


SEP? 
CONCORDIA,  KS  The  Kansas-Nebraska 
ARC  will  operate  WOOYA  to  commemorate 
the  50th  Anniversary  of  the  end  of  the  War 
against  Japan,  The  Station  will  operate 
from  the  home  stations  of  WOTQ  and 
WONBT.  which  are  near  the  Wortd  War  II 
German  POW  camp  Phone:  lower  25  khi 
of  the  G^erai  pt>one  portions  of  40, 20,  1 5, 
and  10  metBT  bands,  160C2-23002;  and  80 
and  75  meter  bands  from  23002-03002. 
For  a  QSL  certrficaie,  send  QSL  and  large 
SASE  to  Kansas-Nehraska  ARC.  c/o  Arian 
Campbefi  WONBT,  Rl  3  Box  20-A  Concor- 
dia KS  B690t. 

SEP  2-4 
CASPEa  WY  Tt^  Casper  ARC  wiiT  oper- 
ate Station  W7VNJ  1800  UTC^2400  UTC 
each  day,  io  commemorate  the  lOOtti  An- 
niversary of  Ihe  first  oil  refinery  in  Wyomaig 
(at  Casper).  SSB  operation  will  be  in  the 
bottom  50  kHz  of  the  General  ponkwi  of  the 
75,  40,  20  and  1 5  meier  barxJs,  and  fi  Ihe 
ttovice  portion  of  ttie  10  meter  band,  oondh 
tions  pem^tlfng.  For  an  8*  x  11*  certificate, 
please  send  QSL  card  and  9*  x  12'  {for 
flat),  or  business  size  (for  fotoed)  SASE  to 
CARC.  Speciai  Event  RO  Box  2802, 
Casper  WY  82601, 

WATERFORO,  CT  The  Tri-City  ABC  will 
operate  KA1  SB  imvi  the  W^erford  CT  U95 
wei^  station,  to  piomote  safe  Labor  Day 
holiday  auto  fravef.  This  event  is  in  con- 
junction wilh  the  6th  arrnual  Stay- awake 
Coffee  Stop  sponsored  by  the  BSA  Troops 
from  Niantlc  CT.  Operation  will  be  17002 
Sep.  2nd-ieO0Z  Sep  4th,  in  the  lower  20 
KH;  of  Ihe  80, 40,  20.  and  15  meter  Gener- 
al class  phone  and  CW  bands  Talk- in  lo 
Coffee  Stop  on  FM  146  52  direct,  and  CS 
Channel  19.  QSL  wrth  letter  size  SASE.  v;a 
Tri-City  ARC,  P.O.  Box  686,  GrotonCT 
06340 


% 


BUY  DIRECT  FROM  US,  THE  MANUFACTURER 


MasterCharger®  I  &  II 


19I»^ 


w  w  y 


By  simply  changing  adaptor  cups,  the 

MasterCharger  will  charge  any  Yaesu, 

Motorola,  (com,  Kenwood,  Alinco,  etc, 

2-Way  Radio  Battery 


SPECIAL 

FOR  THE 
MONTH  OF  AUGUST 

10%  OFF 

on  ALL 

YAESU 

Replacement  Batteries 

40OK  FOR  SEPTEMBER'S 
SPECIAL  OF  THE  MONTH 

MONTHLY  DISCOUNTS 
APPUCABL£  TO  END-USERS  ONLY 

Questions?  Please  call  me  at 
(516)  942-1933. 


MasterCharger®  1  +  1 

EledncaBy  Jdentical  to  MasterCharger  f 


I 


Jf  you  have  two  different  radfos 
you'll  only  need  one  charger  to 
accomodate  both  radios.  Nov^  by 
SJnnply  switching  the  s^A/Jtch  to  the 
left  or  right,  you  can  detemifne 
which  charging  cup  to  actrvate. 


NYS  residents  add  8.5% 
sates  tax.  Add  S4.00  for 
postage  and  shipping. 


prices  and  ^pedUcdtioos  subject  to  charige  without  nosce 

W  &  W  ASSOCIATES 

800  South  Broadway,  Hicksville,  NY  1 1  801 

In  U:S-A-  &  Canada  Can  Toll  Free  800-221-0732 

In  NY  State  Call  fST  6)  942  001 1  -  Fax  (5 1 6)  942-1  944 

World  Wide  Distributorships  Available,  Please  Inquire 


MADE  IN 
THE  U.S.A, 

SENO  FOR 
AND  PRICE  LI 9T 


I 
I 

I 
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Barter  w  buy 


Number  28  on  your  feedback  cmd 


Turn  ytHjr  old  ham  and  computer  gear  into  cash  now.  Syre,  ^qm  can  wart  tof  a  hamlest  to  Iry 
and  Ajmp  It.  but  you  know  youll  get  a  far  more  r^altstic  pfioe  fi  you  have  it  oua  <*ihe*^  ItJO.OOO  ac- 
tive hani  potenbaJ  tKiyers  can  soa  I  fvan  r«  few  hundrad  Itoc^  hams  who  a)m«  by  a  flea  fnartiet 
MAte.  Gti^  your  altic.  garage  celar  and  dosei  shetyes  ai>d  get  cash  for  your  ham  and  compufef 
pear  bafore  rt  s  too  old  Tc  seH.  You  knc^  you're  rioi  gong  to  use  it  again^  so  vutty  leave  it  tor  ypur 
widow  to  tfirow  otrt?  That  slyff  isn't  getting  any  younger! 

The  79  Fl&a  Market,  Barter  "n^  Buy,  costs  you  peahtite  (almost)— comes  to  35  cents  a  word  for 
indtvictual  (noncommerciai)  ads  and  $1  00  a  wortf  tor  commercial  ads.  Don't  plan  on  telling  a  fong 
story  Use  abbieviations.  cram  tt  m,  Bui  b«  honest  There  are  plenty  ot  hams  who  kjve  to  fix  things, 
so rl it ctoesnl  worit,  say  so^ 

Matte  yo^  list,  count  Ihe  words,  nduding  your  cal,  address  and  phone  number,  tncluda  a 
chedi  or  your  ciedrt  card  number  a^  expiration,  tt  you'rei  pilaciig  a  cotfwnesdei  ad,,  mckide  an  ad^ 
{fiftq^ral  plione  number,  separate  frixn  your  &(1. 

Th^  is  a  monttily  magazine,  not  a  daiy  rewspapsr,  so  figurt «  ooupb  monlhs  before  ti&  ac- 
tion started  Ih^n  be  prepared.  H  you  g?t  \w  many  cafl^H  you  pfioad  R  low,  H  you  don  t  get  many 
calls,  too  high. 

So  gel  busy.  Slow  the  dusl  otf,  check  everything  out,  make  sure  It  eiill  works  right  and  maybe 
you  can  help  make  a  ham  newcomer  or  retired  old-tirrwr  happy  wiiti  that  rig  you're  not  using  now. 
Or  you  might  gel  bt^y  on  your  computer  and  put  together  a  list  of  small  gear^pails  to  send  to 
those  interested'^ 

Send  your  ads  afid  paffmt  Id  the  Barter  n'  Suy.  73  Magazine.  7D  F^  2D3H.  Peferfaoiough  NH 
Od4SS.  and  get  set  br  the  phont  cai^ 


The  deadline  for  the  October 
1995  classified  ad  section  is 
August  10, 1995. 

ALL  ABOUT  CRYSTAL  SETS. 


TTteory  and  construction  of  crystal 
set  radios.  S9.95  each,  ppd  USA. 
Send  to:  ALLABOUT  BOOKS, 
Depl.  S,  PO.  Bo?t  22366  San 
Diego  CA  92192.  BNB200 


WANTEDWestem  elertte  ampli- 
fiers, tubes,  speakers  &  parts. 
Free  Quoted  1  800-251-5454. 

BNB268 

COMMODORE  64  REPAIR.  Fast 
turn  around.  SOUTHERN  TECH- 
NOLOGIES AMATEUR  RADIO, 
10715  SW  190th  Street  #9,  Mia- 
mi FL  33157.  (305)238-3327. 

BNB295 

KENWOOD  AUTHORIZED  RE- 
PAIR. Also  I  COM,  Yaesu.  GRO- 
TON  ELECTRONICS,  Box  379, 
Groton  MA  01450.  (508)448- 
3322.  BNB310 

NOW  ON  40  METERSI  New, 
knob-tuned  w/digital  display,  syn- 
thesized QRP  transceiver.  Com- 
plete kit  only  $199.95.  S&H  S7.50 
(continental  US)-  GUARANTEED 
TO  WORK,  For  info  send  SASE: 
Call/wrtte  to  order:  S  &  S  ENGI- 
NEERING, 14102  Brown  Road. 
Smithsburg  MD  21783;  {301 K 16- 
0661.  BNB334 


REPEATERS  VHF/UHF/220, 
Bulit  from  GE  Master- 1 1  Mobiles. 
Tirned  to  your  frequency.  Starting 
$249.  Call  evenings,  {503}  378- 
0646,  E-Mail:  Ham440@aol.com. 

BNB335 

RCI -295 0/2970:  New  modifica- 
tion manual  including  Power  in- 
crease. Clarifier  modification. 
Modulation  increase.  Operating 
hints,  and  more-  Pails  included. 
Only  S20.00  ppd  in  U.S.  (Missouri 
residents  add  SI. 15  tax).  SCOTT, 
RO,  Box  510408.  St..  Louis  MO 
63151-0408,  {314)846-0252. 
Money  Orders  or  C.O,D,  BNB340 

HR2510,  RC12950,  CONNEX 
3300,  COBRA  148,  GALAXY 
SATURN,  plus  many  more  kits  to 
increase  your  modulation, 
$1 9.95.  (S00)536-01 09.    BNB350 

IT^S  BACK!  The  return  of  the 
HW-8  Handbook!  Second  print- 
ing. Modifications  for  the  Heath 
QRP  figs.  First  class  mail  S11, 


Propaga  tion 


Mumber  29  on  your  Feedback  card 


Jim  Gray  W1XU 

210  East  Chateau  Circle 

Payson  AZ  8554 1 

Conditions  This  Momti 

Radio  propagation  this  month 
is  likely  to  make  DXers,  who  have 
only  weekends  to  hunt  for  rare 
oneSp  very  unhappy.  The  really 
Poor  days  of  the  month  of  August 
are  likely  to  be  4-7.  14,  and 
19-22.  The  Best  days  are  possi- 
ble on  1,  9-11.  25-27,  and  31, 
The  remaining  days  are  trending 
one  way  or  another  through  Fair, 
It  is  also  possible  that  there  may 
be  some  severe  weather  and  oth- 
er geophysical  upsets  on  5-6,  14, 
and  20-21.  Listen  carefully  to 
WWV  at  18  minutes  after  any 
hour  for  the  latest  updates  on 
"conditions"  and  special  alerts.  It 
woutd  be  worthwhile  also  to  mon- 
itor weather  channels  on  the 
dales  mentioned  above. 


Jim  Gray  WIXU 

10, 12,  and  IS  Meter  Bands 

Sporadlc-E  propagation  on 
many  (G)  or  (F)  days,  with  good 
signal  strengths  of  short  duration 
and  quick  fading.  The  ionized 
clouds  drift  with  the  hlgh-aitittide 
winds.  Expect  skip  !o  1 ,500  miles 
or  so,  and  beam  across  the  equa- 
tor for  possible  contacts  in  the 
opposite  hemisphere.  These 
bands  will  close  at  sunset 

17  and  20  Meter  Bands 

Twenty  wiJI  be  best,  and  some- 
times 17  will  be  almost  as  good, 
but  not  as  heavily  occupied.  If 
open,  the  higher-frequency  band 
will  provide  the  longest  skip. 
Twenty  will  remain  open  after 
sunset  and  sometimes  late  into 
the  evening.  Seventeen  will  close 
at  dark  or  shortly  after.  Possible 
grey-line  DX  along  the  terminator 
is  a  bonus. 


SUN 

MON 

JUNE  1995 

TUE        WED       THU 

FR 

SAT 

1  G-F 

2  F 

3  F^P 

4  P 

5  P 

6  P 

7  P-F 

8  F~G 

9  G 

10  G 

11  G-F 

12  F 

13  F-P 

14  P 

15  P-F 

16  F 

17  F-G 

18  G-F 

19  F-P 

20  P 

21   P 

22  P-F 

23  F 

'   24  F-G 

25  G 

26  G 

27  G 

28  G-F 

29  F 

30  F-G 

31  G 
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GMT 


AlASm 


AflQgWnNA 


^USTTPALfA 


CAMALZONE 


EF*3LAND 


HAWAII 


itOA 


U^XiGO 


W^UPWCS 


^^USTTORKXl 


SOiilH  AFRICA 


U.S.SR. 


WEST  COAST 


30  and  40  Meter  Bands 

Excellent  nighttime  possibilities 
on  evenings  when  QRN  is  low 
and  ''conditions'*  are  Good.  Thun- 
derstorms between  you  and  your 
target  can  make  copy  difficult,  if 
not  impossible.  Daytime  short 
skip  out  to  1,000  miles  is  fre- 
quent.  and  nighttime 
skip  to  2,000  miles 
or  more  will  occur 
less  regulariy.  Thirty 
meters  will  behave 
more  like  20,  and  40 
meters  will  behave 
more  like  80  on 
many  occasions, 
due  to  the  height  of 
the  reflecting  layer 
at  that  time.  Always 
check  the  next-high- 
er and  next-lower 
bands. 


80  and  160  Meter 
Bands 

Expecl  fots  of 
QRN.  You'll  hear 
very  few  signals  on 
80  during  the  day, 
and  none  on  160. 
These  bands  are  the 
nighttime  bands  in 
summer  and  it  pays 
for  you  to  keep  a 
sharp  ear  open  aHer 
sundown.  On  partic- 
ularly good  nights 
with  low  noise,  you 
will  find  both  long 
skip  and  DX  on  both 
bands.  Avid  DXers 
must   be    patient 


however,  because  In  summer 
there's  almost  always  noise  pre- 
sent, rd  recommend  that  you  use 
the  long  summer  days  and 
evenings  for  building  up  better 
antennas  for  these  bands,  and 
wait  untiE  fall  for  conditions  to  im- 
prove. 
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DX  add  $4  for  air  mail  sinipping.  Mike  Bryce, 
WB8VGE,  2225  Mayfiower  NW,  Massiilon 
OH  44647.  BNB404 

ASTRON  power  supply,  brand-new  w/war- 
ranly,  RS20M  $95.  RS35y  $139,  RS50M 
$199.  Call  for  other  nrvodels.  8ia-2B6-OI18, 

BNB411 

Butternut  Antennas  New  In  box.  1  tif2v 
$140  ,  1  hiSb  $200.  Also  1  prop-pitch  rotator 
$200  (21 0)435-6190  BNB435 

HAMS— NEED  COMPUTER  RIBBONS? 

Lowest  prices.  Color  or  black.  State  your 
needs.  Free  info^  Special  deat  lor  clubs. 
HARCLVtHJ,  P.O.  Box  B30A,  Coquille,  OR 
97423.  BNB457 

CANADfAN  QSUs  $1.00  Brings  samples. 
VE7FI  18610-62nd  Avenue,  Surrey.  B.C.. 
V3S  7P1,  BNB475 

WHY  RISK  FAILURES  With  Aerial  Sup- 
ports? Dacron  rope,  high  UV  resistant,  non- 
stretch  Military  Type  black  DOUBLE  (unlike 
our  competitors'  single)  braided.  1-8D0-32fl- 
4773,  BNB557 

SATELLITE  EQUIPMENT  Best  $$S  USA. 

(800)851-6534.  8NB640 

For  Sale  Computer  286AT,  6QMB,3J  MS- 
DOS.  Printer,  Software.  Modem, (21 2-942- 
6963).  BNB695 

Surplus  electronic  test  equipment  for  sale 

at  deep  discounts.  Write,  phone,  or  fax  to  re- 
quest the  current  list.  Jim  Stevenson^  3401 
Sunny  Slope  Rd,  Bridgewater,  NJ  08807 
Phone:  (908)722-6157  Fax:  [908)722-6391. 

BNB705 

Discount  Books  &  Software  Free  Brochure. 
Write:  RATEK  Box  2098  Danbury  CT  06813- 
2098.  BNB71 5 

ELECTRON  TUBES;  All  types  and  sizes. 
Transmitting,  receiving ^  microwave  .  .  .  Large 
inventory  =  same  day  shipping.  DAILY 
ELECTRONICS,  10914  NE  39th  ST  Suite  B- 
6,  Vancouver.  WA  98682.  (800)346-6667  or 
(360)896-8856.  BNB719 

Ham  a  Two-Way  Radio  Repair  Prompt  ser- 
vice ^  competitive  prices, Centurion  Commu- 
nications,392  N.  Delsea  Or,  Vinetand  NJ 
08360  (603)794^8000  Fax  (609)794-8989. 

BNB750 

HAM  RADIO  REPAIR— Prompt  service. 
ROBERT  HALL  ELECTROHICS.  1660  McK- 
ee  Rd..  Suite  A.  San  Jose  CA  95116 
(408)729-8200-  BNB75 1 

WAffTED:  HAM  EQUIPMENT  AND  RELAT- 
ED ITEMS.  Donate  your  excess  gear,  new- 
old-in-any-condition  to  ttie  Radio  Club  of  Ju- 
nior High  School  22,  the  nation's  only  full- 
time,  nonprofit  organization  working  to  gel 
ham  radio  into  schools  around  the  country  as 
a  teaching  tool  using  our  EDUCOM^ — Educa* 
tion  Thru  Communication— program.  Send 


For  the  Brands  you  know 
AT  PRICES  YOU  CAN  LIVE  WITH 


TOLL 

FREE 


1-800-238-6168 

FAX  901-682-7165 

'in  TENNESSEE 

CALL 

901-683-9125 


WE  TRADE 


FOR  GOOD 
USED  GEAR 


MEMPHIS  AMATEUR 
ELECTRONICS,  INC. 

I4li5  \%  ells  Stalian  RcihiJ.  Memphis,  TN  3K10K 

*  VISA  *  COD  OPEN  9-S.  MON  Jf  RL 

•  MASTERCARD  SAT,  ^12 


^  r^  T>  T   T 

Dealers  for  Kenwood,  Yaesu,  Tcom, 

Cushcraft,  AEA,  Kantronics, 

Bencher,  Diamond,  Astron,  MFJ, 

Hustler,  Ameritron,  Larsen,  ARRL, 

and  more... 
Service  is  also  available. 


Get  ytfur  besi  price 
then  call  ub  ZAS77/ 

(801)  567-9494  -  (800)  942-8873 

7946  South  State  Street 

Midvale,  UT  84047 


1691  MHz  Weather 
Satellite  System 


1691  MH2  Hemt  Pre-amD. 

mode]  TS-1 691 -R  Amp 

$250 

19S1  MHz  Receiver 

model  TS-l  691 'RecvT 

$350 

Decoder  Board  &  Sofe;are 

model  TS-VGA-SAT4 

$249 

Low  Loss  Coaxial  Cable  (65n} 
with  connectors, 

other  fer,gths  avaltabte 

Trade  II  Sate  Kite  Orbttai  Pnogram. 
Tracks  ALL  sateiyiles,  world  map, 
print  out 

1691  MHz  Loop  Yagi  Antsnria 
model  1 691 -LY(N) 


S65 


SS9 


S§9 


Demonstration  Disc  (IBM-PC  VGA  compatibJe) 
of  signals  recorded  from  WX-SAT  system .     53 

Shipping:  FOB  Concord,  Mass. 
Prices  subject  to  change  without  notice. 


SI 


SPiCmUM  IHIERHATICNAL.  INC. 
Post  OITice  Box  10S4,  Dept.  S 
Conconl,  Mass.  01742,  U.S  A 
Plicne:  (508)263-2145 
Fax:  (508)2&3-70aB 


CIRCLE  1Sfl  ON  REAOEfl  SERVICE  CARO 


CIRCLE  1B3  ON  READEP  SERVICE  CARO 


Order  dircdfrQin  om  famry  or  from 
one  df  our  defers  mur  you! 


Offer  {k)0(l  July  1,1995  until  SupL  30, 1995 
on  the  following  batteries:  


I.,  J        Icom  8.4v  350ma 


BP-83S     Icom  7.2v  SOOraa 


nv  1 3S     Kenivood  7.2\'  1200ma 


{NB-1.S3  Standard  72vll00ma 


FMH4     Yaesu  7.2v  UOOnia 


S.?2.99 


$34,99 


$39.99 


$44.95 


S39.99 


I'LLWE  CAU  FOR  DEL^^  ON  OUR  COMPIE IE 
UNE  OF  REPUCBILYI  BATIERIB 

Order  Ton  Free  (800)  63M132 


Dealer  imptmes  welcome! 


jiiB^ai 


illlHVfl 
..llJlltlUP 


pemPHOx  Inc. 


the  only  thing  low  about  our  charge  is  the  cost... 

We  also  supph"  Camcorder  Batteries,  Cordless  Phone  Batten©,  NiCad  Cells, 
Accessories,  Custom  Batter)^  Packs,  Lithimn  Cells 


toipbex,  Inc.  300  Centre  Street  •  aaOintk.  \U  02343  •  (617)  767-5516 '  RW  (617)  7674599 


CIRCLE  ea  ON  READER  SERVICE  CARD 
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HUGE 


100  PAGE 
CATALOG 


^  Communications  Receivers 
I  Portable  Receivers 

Scanners 
^  Amateur  HF  Transceivers 

VHF-UHF  Transceivers 

HT's  and  Mobiles 

Amateur  and  SWL  Antennas 

Accessories  and  Parts 

RTTY  and  FAX  Equipment 

Books  and  Manuals 

T/j/s  catatog  includes  pnces! 

Send 
S1to 


Universal  Radio 

6830  Americana  Pkwy.  73 
Reynoldsburg,  OK  43066 

Tel.  614  866-4267 


DIRECTION  FINDERS 

7&      JVECTOR-PINDER 

HAND-HELD 

PHASE  SENSE 

ANTENNAS  FOR 

VHP  DIRECTION 

FINDING,  USES 

ANY  FM  RCVR, 

ARMS  FOLD  FOR 

STORAGE. 

TYPE  VF-142  144*220  MHZ  S139,9S 
TYPE  VF-142Q  LEFT-RIGHT  LEDS  & 

AUDIO,  144-2  20  HBZ  $239.9S 

TYPE  VF-14aQW  SAME  AS  Q  MODEL 

EXCEPT  FREQ a 44-500  MHZ  $299.95 
TYPE  VF-121Q  SAME  AS  VF-14  2Q 

PLUS  121,5  HH2  ELT  FREQ  S379.95 
CALL  ABOUT  HP  DF,  ADD  $4.5  0  S/H 
ATTENUATORS        CA  ADD  TAX 


RADIO    ENGINEERS 


W  7969    ENGINEER    HD,    #102 
V    SAN   DIEGO,    CA        92111 

619-565-1313      FAX    619-571''5909 


aRCU  5«  ON  READER  SERVICE  CARD 


O  A  tut  Amateur  Radio 
w^lflrf  Calisign  Database 

Ffnd  Nam^  quicldy  arvd  easily  bY  Cdllsjign  or  by 
Name.  Search  for  a  specified  Cily,  Stiald,  or  Zip 
Cod&.  Prml  with  slamdard  of  customized  oulput 
Ideal  for  mailing  lisls,  QSL's  elc.  NEW  FOR  '&4, 
search  fitters  Ihal  allow  you  to  specify  FIRST  NAME, 
LICENSE  CLASS,  AGE,  ADDRESS,  or  CALL 
SUFFIX.  AREA.  OR  PREFIX. 

SAM  Option  files  Include  County  Cross  Refeferice, 

License  Eicpiration  Date,  Full  Date  of  Birlh, 

Previous  Calls  and  Dale  FirsI  Licensed 

Req  u !  res  I BM  Com  pati  bl©  PC,    17.5MB  of  hard 
ctrive  ^pace,  and  high-density  floppy  drivt, 

NOW  AVATLABLE  ON  CD-ROM 

DJskVeiSfOn  S39.95         CD-ROM        U9  95 

SAAf  OPTIONS  J7.50each 

Shif^pmg  an<j  Hafidling  $5,00 

RT SYSTEMS.  HSfC 

B207  STEPHANIE  DfitVE,  HUf^SViLLE.  AL  15802 

1-800-723-6323  of  1*205^B67-9292 

Visa^  MaEtfrrCard  of  Discover 


DSP  AUDIO  FILTERS 

FiNALVf  HEAR  WEAK  StGNALS 
Authctrced  JPS  nemt-^  not  sx^pt  JPS  donesi!  Note 
Kjn^ks  cofTfiQtiiar^.  MR^IO  and  MR-12  ftaa  both  itipulse  & 
aimosiihenc  noea.  Locti  eioctncn]  nnse?  If  50  use  ANC^. 
WHOLESALE  PmCINQ:  JPSNlfhl2-$299.%.  NIR^ 
10-S2&9  95.  NRF  M199JS.  W«>4-Sl55,  hfTFI-l  S149  95. 
FuU  Satstacipn  Warnftmv  Fasie^  Pnx«ssor  Availfttile. 
Lmneda^  delivery.  12  VoA  1  Amp  PSr  S14  96  s&h:  SS  50  UxL 

ROPE  ROPE  ROPE 

ROPE  ANTENNA/TOWER  SUPOHTS:  WHY  RISK  COSTLY 
FAILURES??  DOUBLE  DACBON  vs  our  compatiiors  air>g3e, 
LV  resis.  Mill  Type  btacfc  3/32"  (260#)'  6tf/tt,  3^16"  {770#); 

um^  5/ie  tino#)^  lecyn.  $1.50  if  spooled,  s&h;  $4  95  m. 

Club  Discounls.  1 ,000  It  discounts. 

DAVIS  RF  CO. 

PO  Box  230-S 
Cariise,  MA 01741 

24  HOUR  ORDERS 

1-800-328-4773 

TECH/INFO: 

1-508-369-1738 

C  DAVIS  RF ;) 

Pteuv  CaII  oiir  800  i 

C.  W.  WOLFE  COMMUNICATIONS 


BUY -SELL -TRADE 

All  Brands  of  2  Way  Radios 
r         and  Equipment 


1113  Cisnlral.  Billings,  MT  59102 

406-252-9220  Fax:  406-2S2-9617 

C3{t  or  write  ior  uurrent  ffyer 


Walking-stick  Beam? 


Hv>H  ii  in  ^nur  hand — ii'v  a  watkini;  siwk 
m^iAc  i-*\  atuininuiiM  vmih  rul^ffwr  cntB.  bul  in- 
side aj^  til  ihe  cicfticrib  0114  ckinent  Vltgl  itltt 
goes  [pfiT^Kfi  in  2  niinuifN,.  ^^  ft%f  t^T- 
Rum.  Rcndv  iti  gc (  j  .lur  ^icni!;  out  of  a  hi^k" 

Iii^l.  ETfCfvlhiiic  ni^  cknn  lunul  (igjht  arjd  (inich. 
:!jre:tcfs  S'^.  lU  cm  14^  W:?|rhs  only  I  th      _ 
Add  Sft  ShkppiTijj  A  Handling.    Lnln  >L 

AniennasUesi  Ordci  llotUwe 

Bij*  50i:)6;"S  Pnivii  in  gJW>5  KOI  J173  8425 
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Subscribe  to 

73  Amateur 
Radio  Today 

Call 

800^289-0388 


MORSE  CODE  MUSIC! 


SENSATIONAL  NEW  WAY  TO  LEARN 
CODE— Do  Aerobics,  Sing,  Jog,  or  Drive 

while  learning  code!  A  fun  B^  easy  way  to 
learn  or  retain  Morse  Code  skills.  Now  the 
secret  is  yours  with  this  amazing  syncronized 
breakthrough f  Great  fun  tape  for  all  licenses 
and  classrooms!  Order; 

THE  RHHHM  OF  THE  CODE'' 

Version  2  cassette  today! 

SvidS9  95  and  indijdG  33.00  SW  lot 

KAWA  RECORDS 

P*0*  Box319*ST 

Weymouth,  MA  02188 

Check  or  mooty  ordef  onhy  Wb  ship  al  offers  wrthm  S  days. 

MA  residents  a^  5%  sales  tdx. 


CIRCLE  2  ON  READER  SERVICE  CARD 


your  radio  to  school.  Your  donated  material 
will  be  picked  up  ANYWHERE  or  shipping  ar- 
ranged^ and  this  means  a  tax  deduction  to 
the  fult  extent  of  the  law  for  you  as  we  are  an 
IRS  501(c)(3)  charity  in  our  15th  year  of  ser- 
vice. It  is  always  easier  to  dormte  and  usuaJly 
more  financially  rewarding,  BUT  MOST  IM- 
PORTANT your  gift  will  mean  a  whole  new 
wofid  of  educationai  opportunity  for  children 
natiof^wide.  Radios  you  can  write  off,  kids  you 
can't.  Make  1995  the  year  to  help  a  child  and 
yourself.  Write,  phone  or  FAX  the  WB2JKJ 
"22  Crew'"  today:  The  RC  of  JHS  22.  p.O- 
Box  1052,  New  York  NY  10CX)2.  24  hours  call 
(516)  674-4072  or  FAX  (516)  674-9600.  Join 
US  on  the  We2JKJ  CLASSROOM  NET, 
7.238  MHz  1200-1330  UTC  daily  and  21.395 
MHz  from  1 400  to  2000  UTC.  Meet  us  at  The 
ARRL  Southwestern  Division  Convention  on 
the  Queen  Mary  in  Long  Beach  CA.  We  will 
be  on  the  program  with  an  EducationaS  Fo- 
rum and  have  a  booth  set  up  to  meet  wHh 
you*  BNB762 

SERIOUS  ABOUT  SOLAR  POWER?  The 

PVSP  starter  kit  comes  with  a  32  watt  So- 
larex  VLX  panel  and  a  ten  amp  Sunlogic 
charge  controller  Special  Introductory  price 
$275  plus  $7  shipping,  SUNLIGHT  ENERGY 
SYSTEMS,  2225  Mayflower  NW.  Massillon 
OH  44647.  BNB774 

R-390A    SALES  &  SERVICE.  Info  SASE: 

MILTRONIXp  P.O.  Box  80041,  Toledo  OH 
43608.  BNB813a 

R-390  Power  Input  Cai)les  $25  Shipped. 
(41 9)255-6220.  BNB81 3b 

Morse  Code  Computer  Interfaces  $49.95, 
CW  Filters  $39.95.  40.20.15,1  OM  Vertical 
$79.95.  40-10M  Four  Element  Vertical 
Phased  Array  Antenna  $495.  Free  IBM 
Shareware  and  Ham  Catolog.  Dynamic 
Electronics,  Box  896,  Harlselle,  AL  35640. 
(205)773-2758  Fax  773-7295,  BNBBI 5 

FCC  COMMERCIAL  LICENSE  PREPARA- 
TIOH  RADtOTELEPHONE-RADIOTELE- 
GRAPH.  Lastest  home  study  fast  easy  audio 
video.  Q  &  A  pool  disks,  FREE  details  WPT 
PUBLK:ATI0NS  SOO-800-7588.  BN&840 

ELECTRONICS  GRAB  BAGt  500  pieces  Of 

new  components:  inductors,  capacitors, 
diodes,  resistors.  $5.00  postpaid.  ALLTRON- 
ICS,  2300  Zanker  Rd.,  San  Jose  CA  95131, 

BNB855 

WANTED:  BUY  AND  SELL  All  types  of  Elec- 
tron Tubes,  Call  (612)429-9397,  Fax 
(612)429-0292.  C  &  N  ELECTRONICS, 
Harold  Bramstedt,  6104  Egg  Lake  Road* 
Hugo  MN  55038.  BNB915 

SOFTWARE,  DOS,  from  Milestone  Technofo- 
gies.CODEMASTER- V  Morse  Trainer  $24.95, 
LOGMASTER  Logbook  $29  95/GUARAN- 

TEEO,  1*800-238-8205.  BfMB940 

Capacitor  Close-out  Retiring  HamFest 
Scene.  Must  Sell  thousands  of  brand  new  ca- 
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padtors.  Electrolytic.  Disc,  Tantalum.  AJI  must 
got  Free  Listing,  S«nd  SASE  to:  James  Gro^ 
gan.  Box  20809,  Raleigh  NC  27619.  BNB945 

RF  TRANSISTORSp  Japanese  transistors 
and  tubes  need  dealers,  repair  shops^  kit 
makers,  etc.  for  2SC1969,  2SC2312. 
MB8719,  MRF455,  MRF454,  2302879  and 
more.  WESTGATE  (800)21 3-4563.     BNB950 

FREE  HAM  GOSPEL  TRACTS,  SASE, 
N3FTT.  5133  Gramercy,  Clitton  Heights  PA 
19018.  BNe960 

HEATH  COMPANY  is  selling  photocopies  of 
most  Heathkit  manuals.  Only  authorized 
source  for  copyright  manuals.  Phofie6l6- 
925-3650,  8-4  ET.  BNB964 

PRIMTED  CIRCUIT  BOARDS  for  projects  in 

'  73,  Ham  Radio,  OST,  ARRL  Handbook.  List 

SASE.  FAR  CIRCUITS,  18N640  Field  Ct.. 

Dundee  IL  60118.  BNB966 

I A2DEN  SERVICE  by  former  factory  techni- 
dan.  SOUTHERN  TECHNOLOGIES  AMA- 

|TEUR  RADIO  INC.,  10715  SW  190  51.  #9, 
Miami  PL  33157.  (305)  238-3327.       BNB979 

ROTOR  PARTS  ROTOR  SERVICE,  ROTOR 

accessories:  Brak~D-Lays,  Quik-Connects, 
Pre-Set  mods.  NEW  models  for  safe.  Free 
catalog.  C.A.TS.,  736S  State  Road  105, 
Pemberville  OH  43450.  BNB996 

SECRET  CB  BOOKS  1-29  $10  ea.,  SAMS 
books  $15  ea.  Tune  up  masters  books  1*6 
S20  ea*,  Uniden  export  service  manual  S10. 
RCI  2950/2970  service  manual  $10,  Call  for 
free  catalog  of  other  goodies.  1*fl00-536- 
0109.  BNB999 

Wanted  for  Museum:  Appfe-1  and  other  pre- 
1980  microcomputers.  Also  eariy  microcom- 
puter journals,  newsletters  and  advertising  lit- 
eratore.  KK4WW,  703-231-6478/763^2321, 

BI^JBIOOI 

CODE  5  News  and  Petition  information. 
SASE  to  KB7PNQ.  503  Dubois  Atreet,  Ch- 
eney, WA  99004.  BNB1012 

AMATEUIt  RADIO  REPAIR,  most  makes 
and  models,  discount  labor  rates  untti  June 
1995.  WESTERN  AMATEUR  RADIO  RE- 
PAIR C0»,  John  Rype.  Box  697^  North  Cove, 
WA  98547;  (360)  267-4011.  Thanks.  AB7Da 

BNB1015 


Subscribe  to 

73  Amateur 

Radio  Today 
or 

Radio  Fun 

by  calling 

1-800-274-7373 


/ 


/ 


fe^^  C^  5l«nl  ^^•^^^^f^ 


«|iJbAH 


^  what  effect  soil  pH  may 
have  on  grounding? 

►  entrance  panels  are  a  last 
defense  against  llgJitning? 

>■  ttie  facts  &  faflacies  of 
oscilloscope  sampling  rates? 


f/?ff-join  the  more 

than  30,000  readers 

and  learn  from 

The  Leader  In  Lightning 

&  Grounding  Solutions 


mZ       RC-1000 

Computer  REPEATER 
concepts   CONTROLLER 


•  Autopatch  *  Reverse Autopatch 

•  User  Programmable  CWlDp 
Control  &  User  Codes  &  Timeouts 

Manual  with  sciiematics  •  90-Day  Warranty 
Wired  &  Tested  w/  manual ....  $239*95 

"         ^  Micro  ConnpLfter  Concepts 

8849  Gum  Tree  Ave. 
New  Port  Ricliey,  a  34653 

813-376-6575 


ViSA 


.J- 
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ONV  SAFETY  BELT  CO. 

P.O  Box  404  •  Ramsey,  N  J  07446 

800-345-5634 

Phone  &  FAX  20 1-327 -2462 


ONV  Safety  Belt  With  Seat  Hamass 
^y/  'Ij^  »  $89.95 

^       ^  OSHA 

WeSh^p 

Worldwide 

Order  Desk  Open 

7  Days/Week 

ONVTool  Pouch  $15.95 

Add  S4  go  For  Handling  VISA  M^C  CHECK 


r 


ONV  Belt  W/Q  Seal  Harness 
$74.95 


CIF^CLH  102  ON  READER  SERVICE  CAfttI 


Three  NEW  Products  fwm 

TOWER  itr  JACK 


Tlje  original  Retail        Ham  Net 

TOWER*MCK  to  Aid  in      $52.00      $39.00 
dismanding  ajid  ussenilily     s/h  $5.50 
cf  lowo-  sections.  Rte  Rcim  Tolal         S44.50 
30. 25, 45  and  55. 


NiW#f 


LBC*A1JNER. 

cfes^oed  (o  aid  SI  aligpn^ 
iDiAcr  k^  ihii  jusi  wm't 
cane  logeihjT  wtien  aort- 
ic K>wer  soctiotK.  Fas 
Ilaha20,25.45afld55. 


mm 

S4aoo 

S^S550 


$29.50 
$35.00 


NEWi^ 


(7021782-2511 

FAX:  (702)  782-4476 

BBS:  (702)  782-6728 

2225  Park  Place  •  P.O.  Box  9000 

Minden,  NV  89423-9000 
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NEWm 


TOWER*BLOCK  used       Re«fli 
with  your  gin-pole  this  lit-    $59  00 
Ik giiuii  iiiJiclics  U)  iJie bot-  s^$6.50 
KHiiofyourto^verlegtokl  Total 
vour  g^xind  crew  pull  hori- 
zamsA  on  >ixir  lUiMig  Tope, 
and  away  ^kmii  dmgqr.  Fig 
Brim  20, 25. 45  and  55. 


r>   11  SAfEIT  IfTRAP 

Touer^Jack  or 
Leg^Alois'  and  cbps  to 
yt}ur  dnnbing  bell  to  avoid 
dropping  of  lools  -  makes 
cliitibiiig  much  tassier. 


Ham  Nei 
$49.50 

$56.00 


$t2M 

afiS2  75 
Total 


Hnm 

$950 
$1225 


® 


PO  Box  32321 
Baton  Rouge,  LA  708S4-232J 

For  infonmtion.  oU  i50*i  924-7108. 


I 


I 
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Uncle  Wayne's  Bookshelf 


REFERENCE 


rtS'i  Trie  Amafeuf  Radio  Halt  Order 
CaialQ9  and  Hesource  Direciory.  4th 
CdHiOfft  h  the  fiMHi  vTLTn^^rtts:iL^jvi^  kiurvi?  kuk 
for  elixtniaH;  pins,  lutrwifie,  ud  «i|ui|irpf«ri  Wt- 
jfri4*d  at  ihu?  ndiu  jsuieitr  ar  $£rkiii»  elfCEmiiie 
huMtVbl  inywjvcnf:  Plu5  a.  wealLb  uT  'vilue- 
idtfed^  ^fcriMicc  m^te  ml  4(1  ip  262  pifn.  4th 
BilhHiii  ck^JHitwY  ai  uDJy  SSJS.  (WI3.  $]6.oai 

TAB2701  Transfnttter  Hunting  hy  Mifph 
Mi^ril  (mJ  'fhimm  Curiee  R-mlto  difcttion  fiiidin|{ 
Minpl(fic<J  SIfl.95 

UE20Z  flTTY  Today  hy  Dave  Ittpwn  Moduli n 
guttle  in  lim.iL'ur  rjlJiiHult'tyjif,  $SS5 

Tmi2  Til*  Woild  Ham  Net  Dlnjitory  by  f\4tk^ 
Wsfhm'ski  N^'vv— 2ntl  t'diuon,  lnin."Kluceii  []il+  six*- 
ctJiJ  iniiiiit'^Hf  hjni  r:iUiO  nstwcirk^  and  fthow*  j^ou 
*hcfi  Aiitt  whefe  yiJiL  l'llq  lunt  [htrm  m.  S9^U 

WQP37158  19%  North  AmeiiCAn  Calll»>olt 

ftiiithi*^.  inti  aiidrvhs  tiKbrniyUCHi  fm  ?IK».HXN-  li 
iXme4  miiko  imitieui^  in  ^  ccnmin^  Df  Nonh 
Anvnc4  SJ5-M 

MMHa4  aadio  Handbook,  23rd  Ed.  Av 

WdiU^d  111  kftow  abuiii  railni  comniujuciiioa. 


WGP1^34  ti86  iMemational  Caltbook  Ihr 

Nuflh  Ajnencj.  tr  coYxi  S4iiah  Anvncj.  Eimipe; 
Afnok  Aiiii*  And  the  ^k&ic  trei  (f Acltiuve  ^i 
H^i^ati  dndthe  US  po&seii&iciiui 


AR409J  Your  RTTY^AMTOR  Companion 
jn^Lics  van  in  eiplore  ihe  motid  of  HF  d.tj(Ua] 


NEW  BOOKS  ^= 

Aft4*J2t)  IntrfiduiLion  M)  Radio  Frequtiu^' 
l>i:^igji  In  ilus  praLi!L"ii  hook,  The  jinhnr  em- 
ptuisi/jLts  iis^  (d  lUiiidu'is  dTid  tiicii  d|»piiciiliiin 
Ui  hiiiJ)  iiiii^jir  iiTid  nLNniinciucirciiiK,  reviews 
tnidiiiiinLd  inuicnal  stfcssin^  the  viLnvpninifi 
taken  li.v  ihi?  i^F  designer  <^ikI  ilhislnilc!^  Mh- 
jeci  ntJUcriiil  hy  nummcal  cs,atiipli;s,  In- 
clytkiii  3  U2  inch  dist  (or  IBM  PC  or  Lt^iii- 
putitilLW  $3fMI(l 

R.VD57-[50  Ra|>tiircs  of  the  Deep  by  tr^d 
Jumtttmn  Wlijii  we  tindersLood  io  Acknce  ro- 
day,  kind  \\[^  L-huUciigjes  Ikritig  scientt^L>i  in  jtiit 
about  evm  iicld.  An  ino^dihk  joh  r|  feMfitrch 
on  Itow  Jiid  wYn  scicniists  tieiievc  ^hai  Uw% 
do  about  our  wiirlJ  :iikI  how  it  «t3rfe&.  S29.95 


SHO/?7W4UE^ 

NBPAW94P  1995  Passport  to  World 
Band  Radio^  in,  fnumanonal  BmatkasHnK 
Serrwfx.  lid  Yuu'll  fet  ilie  ijticst  itittidn  and 

ttatirid^  ^19^ 

07T^25  TH©  HTTY  Listener  ^ir*-  Fnrf  Osfrr 
tiKPt  NfUi-  »id  ti^^ir.Llt-d    llns,  >f£v:i^i£i:d  bcxA 
crmttpilfi  iiitttcs  1  ihrov^h  25  ai  titt  HTTY 

10- find  iftftsraiiaion  on  advanced  RTTY  and 
FAX  ni4tflitii.irtiiig  Lcchqiqucs  and  fiiDtjUiincMSii. 

09S42Ttw  Scaiiner  Uslenef  s  Handbook 
by  £i/w'rtnrf  Soomrt  .\2BJ  f  Gel  Uie  iitosi  iju[  ul 

ymif  Mijuincr  radiO.  S  14.95 

CRB5M1  Soinnar  Modification  Hand- 
book, Voi.  1     by  Bill  Creek  provide;^  iiErjUg.iil- 

CuiuMiiJ  HU^]i-hy-!i.lL'p  insinifiiicins  for  exp^ding 
ihn  iJpcnulng  L'upuhi lilies  uf  VHF  ^(C+innerB. 

CRBSME  Scanner  Modification  Hand* 
book  Voi.  2    f'y  iiifl  Creek  Here  i[  is— atom- 

piSiitOTi  10  Vul.  1.  [p  [■flEt.  Vol.  I  hiifi  ft  fiCcLion 
[hill  ftm^jdch,  KuprtiVKjrf  approaches  ard  updated 
ttchiMLiue?.  hir  die  EUkXls  in  Voi  l.  ThtiV'*  1!^ 
ne*  cxciiin^  mEHdiilcaUijci^  for  ppputaf  itKAn- 

TAB  339643  Tyning  In  To  RF  Scamiing 
FruKm  FViiici:  lo  Salfliitc  Blinds.  Bc>h  Kjy.  150p 


cuBMimukaJPig;  tf  iiTHf"^?  vtvet  Of^nkd  RTTV 
or  AMItXt  before,  ^im  bci:4  t^  ibTmcn  f  ipr^utly 
hn  >tiu'  YDii  wiiB^i  tii»d  campLicaAcd  ifchnicii 
jjffon  h£ii^.  Jusi  infoimaii^n  yqg  cii  us^  ri^ 
a«rAy.  Yott'll  diBOtncr  buw  ui .  .  .  AueiiMt*  your 
(wn  RTTV/AMTOR  si^cm  .  Uw  HTTY  and 
AMTOR  u*  \aSk  ^  imiinir^  thti>u^ii^l  tlw  t^tfid 
. . .  Cnmpete  ia  RmVAMTCHt  tnniettJ.       Huni 


AR375'3  Radio  Frequency  Interfereni 
How  to  find  it  and  fii  rt  jTiUTti^n'iicf  pmiilfiii!) 
lire  thii]lL':ngmgH  hut  curahltv  Willi  iht?  it^^hniques 
jn  (Jii,<i  hncsk,  ^ou  Ciin  help  cestore  iik'i^iniiii^;  pctttf 
m  yuur  nfsighbDthnc^d.  $15^(10 

D0V4t  Basic  Ei^ctrontcs  Prfpnrfd  by  thf 
Hafvun  of  Naval  Ptprsennet  Covers  ihc  icit-pi^rtiiitl 
a^p^ciH  l^i  applied  ekaro-nn;}!  and  eiecirciiiics 
catitiiiuuiciiliutu.  $12J5 

DOV76  Second  Level  Bas^tc  Electronic* 
prepared  by  the  Bitreau  of  Havai  Perjfmnrf  Se* 
quel  in  Bask  El^cwtnics.  iboivugh  tr?JtniiMtl  oC 
ihr  miifc  jdviDceil  If^vU  of  a|Fpliedi  eiectmntc^ 

20N096  How  To  Flead  Schematics  (4tlT 
Ed.)  ^y  Dimaid  K  Hcrrjagum  Vi'nu^  Ux  itK 
hcgjnner  in  eleotonk^  hm  k  aUo  OMIiia*  m- 
fimmiuirt  %  iJiuMe  lo  die  hobfiytii  md  mt^^xteet- 

WLSWOCP  Rado  Operator's  World  Adas 
by  Wait  Stmson.  WOCP  This  »  i  cornpacl 
15x7  K  detailed,  aqd  com  pre  he  mi  ve^  world 
«la£  (ksigmsd  eq  be  &  f  oa^i^ift  d(?sk  lop  contfian^ 
km  fur  i^dki  opcr^ofs.  S1155 


(ili  13579  firtal  Quantum  Revelalinn*  Dr, 
Kirii  Chulcaiiov  uses  no!  nitly  science  hui 
fievcUiuMi  Ml  answer  di  flic  till  and  |wo]uiind 
questions  nbom  physicaJ  reaiiiy  and  ccisniic 
dtfsiiiiy.  S34.!>S 

TEC77&7  EitiloHiig  (he  Physics  of  flit  Un- 
kno^'Q  Univen*  hy  Mih  Wf^iff  Packed  wiiii 
in[iiyuin[idisciis[jio-n?iIilit'.  Whai  is  the  tinpn  oe 
the  liiws  nf  physics'?  and  What  iutic  nalitrc  ut' 
spiic^?  A  sinipk*  and  readable  hntk  nn  how 
nidthtfFnittics  de^iizribe^  i\n*  ptiyitical  univtr^^ 
and  w,1i3t  pairadt>K€s  and  enlgmik,^  re  mam  Un  m 
ci|[eTpriiinj>  mJnd  lo  solve,  with  spec(iiatHm*i  i»n 
the  naSime  of  subaiiiinic  panicle.^  as  st^mdmg  in- 
tertei'eact;  pvittems  of  spbencal  w^ves.  S39iAI 


1»^M.  Tab  Boufci,  TMs  ii  a  »Myt-jtsU  book  fcv 
ih«  VKF'IJHF  KdDner  listener  fi  eiifilaim 
ahool  the  vBcioiu  i^d^ro  bandi.  antenna,  die 
kw-^^  md  Lisas  fnquencla  for  e%wv  iftUfteiMc 
KT^-iee  .  ,  ,  inclEidtiig  tfat  Sci^rri  Scnxe.  FBL 
jndiear>%  ERS.  prisons.  Rdi  &  Wddbf«.  McClno- 
ald'i  Ofder  wiukm^.  oiiLk^r  scarcti  ie.ain&.  nut- 
ftud^  Rii!»uaii  sAi£i]i££&«  Trc^s^ys)^  Dq^..  win?- 
tc^^t  microphone  £  fm  coDc«rt).  andi  uj  tm, 

07A66  Aeronautical  Communications 
Handbook  M-  Roben  e.  Ermn  1E.\km^uv<:. 
'vtiu'liuly  irL-iiLJtiiini  of  shortwiivti  jiettmamicul 
Hsiicninj!.  S19*9S 

AP4025  Beyond  Une  of  Sight.  Show^ 
bi»w  lij.ms  puihed  I'or'ft-Lird  ihc  diy^'Dvery  oi  ^\w. 
prnii.igMttuii  mode*  rhai  ititike  VH^'  [>X  pDB*i 
blc:  iropn.  sporadic- E,  utifDra  and  aitftirtil-E- 
iik'kMr  .■HjiiltCL  H-Layer  pnipii^aLion,  irans^cqiia- 
hiriLi]  propag^Lion  iind  eflflh-nioun-ciirHi. 
SUM 

TAB  447749  T?ie  Shortwave  Uslener^a 
Q&A  Book — ^Eve^rythm^  you  need  \o  kiKvur  ui 
*fHjoy  SJiurtwave  Listening.  Cb!X>sing  reccn^cri. 
jtccJiwjnei,  afii£iiii3s.  rreiqueticii;>,  And  g^mtig 
QSLi,  SWL  IS  an  extiting  Unhby  ihjfi 

Mi^hal  giX  me  int£re£i£d  in  hmninii^  ,  .  ,  Wayn^ 
$U-95 


TAB37109  Secrets  of  HF  arcuH  Design 
i>y  Joieph  Jr  Carr     Wnllfn  in  tJtfjr  fiuD- 
iccliRical  lin^na^e.  coven  everything  from 

TAB1 1065-1  Mastering  Radio  Frequency 
Circuits  by  Joe  Carr.  4  i  I  p  U  ymv'tt  mttr- 
tailed  m  U^aming  ahaat  rmlio  co^ipuntniK  Bud 
ctrcuiifi.  ihi%  brt^k  is  gical*  Fluv  ibcrc  are  iilon 
oi  simple  ciit;ujt^  you  can  budd.    U  expinitti 


bow  ciruoiti  vuttk.  a^ou1  f£it  t^uifiiiKiit^  re- 
cnven,  ibe  «fnfcs.  This  ftiU  ute  a  bl  of  ibe 
mystery  aul  of  ho*  radios^  *CTft  ,  I  lie  easy 
ft-ay.  This  mill  |%  one  of  iXHir  letter  120  bam  in- 


DPSig  73  Magarfna  index  1960-19M  A 
43impiei.i;  indsx  lo  evcjy  alick  puhlt^hcd  ui  7i 
ASii);a::jtie  ibtimgh  iW    IBM  i»ailwtire  S20.00 


WAYNE'S  PICKS  = 

WG2The  Million  Dollar  Vldeq  V.t\A\\m  hm]\x%\ 
uhfiul  any  Ci"i]]ipai]y  cyn  iTitrt^^iM'  Milv's  hy  ovi-r  ii  mil- 
Ijon  Jcillrira  tlircrngji  tbu  .'iniLuiky  dibi  ititeJlig^hii'  u^  \-\l 
pnin union.  Explains  in  diztaiE  lusw  yiiu  tiiti  y,L'l  luih  nf 
frtL^  advertising.  Uncle  Wayne  snou/js  ytw  (low  (it  bL'Jl 
tilt?  system.  %M35 

•-SEEK  VOL"  by  IM  Bom  Band  The  til]«  in- 
clude "Always  uji  thti  iiir".  "Dn  thi^  MciitJiiy  Hvemng 
f  I  ray  line".  "  iLidiu  Widitw".  Ttte  Trip  lu  Oa^um". 
^'Hif  CiHstj^st""  and  seven  mmt.  Ham  radii>  CD  ift- 
KJufles  ^ipehf^njtxs  Ihaf  nidiu  hmiki  g(i  dihiu][h.  Thui 
i>  an  e\ijremdy  raiirt^ninf  Ctt  ^nd  «dj  stniw  a 
ClHkd  wtrij  ,iinv  rsttiLi  luiiL  SWL  iif  XVL—ifl  ukal 
preiidu!  SYCDS15   SITAPES10* 

68657  EXjmtHrkg  Us  Down:  The  Hidden  Cur- 
riculum Of  Compulsory  Scnooiing.  by  J&kn 

also  A  H  jfsm  C  fvvn  nrviXinilgldEd  irxbifi.  SitJ& 

WaiH  IMABH  THE  CODE  Tin?  mt  momtm 
Lcxn  ibc  ixiik,  1 1 1  Uie  rd^n)  ii'i>,  1 1)  et^rjnw  dte''f 
vn  Yew  dukf.  Tha?  ac  rwo  speoli  of  codt  yon 
■Hd  ID  kmm  —  OK  i5  urpotf  yoh  cm  ksn  fn  ias 
dun  am  Adk^  te  odi?i  ilB  vpi&j  iake«  ki«f<T,  bci 
s.^iA.here  Bor  k  kn^  »  >^m  prxiMily  iIuiIl  Stn, 
^tn  dm  also  leaoi  il  it  13  «rpni.  i(  ygu  «diL  hm  dui 
jusi  wasun  vx^ur  tinie. 

Uamiig  bi  cq^  i3ode  ^  jim  bke  lettnt  to  npe 
« fdiy  i&e  nmy.  if  you  love  lo  gop  nd  miL  yw 
cifl't  dD  jL  h  has  m  be  tnaik  maaBBtic^  m  ii  yoo  fo 
die  asuai  code  Irainin^;  rouce  of  Mafliif  ildw  ind 
!ipeffdii4 up  ymj  im.'  wa-uin^  up  Hiiil  Wing.^  yim  ui 
ihiii  dTLsJikd  pJateju  iit  akniii  itJ  v<r[\m,  v,\vcrc  5tni*vc 
rcaLi]i:d  die  biaic"s  elt»ck  spL'cd.  Then  Ytiu  liuve  Ui 
KUirt  all  oti^r  from  sL'rjitdh  and  do  il  tlie  way  y«u 
ilmuJd  have  in  die  Utai  phvAi  Wtih  Untie  Waytw'i^ 
lii|iu  vnu  siitrt  ffghl  ciul  iil2[l  wpnt  and  [niiu  pur'hMd 
EO  wri[L>  wtiui  your  ears  huiir. 

Untit'  WEiyite  gives  you  ii  ditiice  on  |]je  S  wpm 

utitte  (cs[.  You  am  eidler  hiv  iJie  ti  /i|lp<^  nne  hour 

mu'Chcid  oC  passing  the  ti;!;L.  vvEiiLh  is  cniirtiKiusly  ovei- 

pnccd  .it  !li5  (ufder  73-t-Z),  ur  ynu  Lail  huy  |w(h  iwptai 

,  ,    OIK,  The  Geatisis,  luJiPi  ab<:itit  iin  hiiuf  to  teitch 


jTO  die  cDd£  chgnictecs  (S5.95  -  TftRSt  aiuj  die 
Odier.  The  SlitUer  ill  tf5  —  7nD6>  ^vd*  you  an 
Hcwr  uf  OeDdJ^ly  Jiiijii,:uJl  pnj£ti<x  Mi  6  wptfL  Then 
llioe's  Uic  I J  w^Mn  (kit I  Brtakct  ^55.95  —  7JT!3L 
in  case  you  fer  M^iih:  msgditfitic  nrn^m  want  to  both- 
er kandng  ibe  aide  ^  13  per.  And  dw  I'ver  pcRHiior 
Cfwrageous  20  wpm  tape  (S\95  —  73^T20).  If  ymi 
(ind  yo^"ve  beconie  a  tutlt-  fan^idc,  ihc^re'a  ihe  25 
wpm  Mind  Bogglef  (S5.y5  —  73T2iJ  wbicli  will 
serve  you  ri^hl- 

Uci-fil  ^^-iscr  henJs  ,  ,  er,  Iwads  .  .  ,  itre  ahle  to 
dump  the  code  n;%tuin;meFit  trom  the  lum  cxama.  the 
£]  Zippn  (ind  CiiuriijrL-uii>  ar^  the  leait  fni^uitinj 
route  ut  hiuji  ninana  And  by  the  way,  anyone  trail 
ktan  the  code  il  they  g^Jl  wtuwi  ji  UcitJe  Wiiyn*;'s  way. 


SOFTWARE 


GGTE  Morse  Ttitor  Frtwi  N^uimtT  Id  Em  Oisj. 
(  n(k  Cr.iEi  I  At  over  iiJ(}  wnnli  per  mamtt  Standii^  u- 
f  araiiiiiia  mnde  I've^ti-  xjbt  iwm  dnlh  tiine  t-mnfcwm 
»  HXinjiiEniaia  ?  I^4~  fl^T^  ^«  IBM  PC  XT,  AT, 
P5/2  ur  cDE^jtdiMeL 

GG?2/5.^1mcTnMr?::5'Diik  $lfj* 

Uai/lMomTaltt'^jS-  Dtifc  SJ«Jt 

GGA0V5  G^  Etf^tDH  ?  25'  th±  S2».« 

GGAOVlGflklEdbiait^jr   |)ed:  S2^.tS 

W5GWHO  Ham  Clperatof  EdiK^lton  Pack- 
age Software.  Nm'ira*^Eitri  fyir  PC"v  ^>rnU!a). 
bodiJi:    -.i5IAI'dBls.S3f« 

WSGWN5W  Ko-CoddHiOTi  Radio  Soflwam 

Package  for  PC  s,  i.^fliajiiv  Mb  }  1/2'  «»d 
5  1/4' di^b  $1«.95 

Lflfize  CchJ&  Programs— (Aval Iff brn  en  5  1H"  ' 
diik.|i  IneEpemivf  ainpk'iL'  laidv  imdi:'  iide  pnvEnmii 
liir  hrth  the  C6VI2|i  Cfliwnffljinv*  gtid  Jk  IBM  o^t^ii- 

LAST  CHANCE  ITEMS 


hks.  PrtigEiiiE.  uctaic  np^lalAl  PCT  queOionv  romnh^ 


heal. 

H^    ■•■«■    JHUUI«lE«f    l|  T  L 

^r  iMiiy^ 

tBMFaitf 

CcAkVo^Mr  Pvii 

Ptwe 

tkma 

IZIBi^ni 

u:oftiai 

%U,% 

Tedi 

LZmMDC 

KfA 

mm 

G^itf 

tZUMB 

LZOJMQGt 

SM,*S 

AdrBGC 

LZIBMM 

Wh 

S1»J5 

Exm 

uame 

LZnJMO? 

SlfJ5 

<AiyS2iUtarll/rDiik 


VIS  Shjdy  Cante  Caisfm-L  ■p-iCMiiif  Fb^li  fvdi 
will)  Kf  V  Wdili^  L'Ffltkrbiii^  Quu  UD  lndt  lijcmui^ 
u  (ifted  am.  SdicmaLtci  ai  yodt  fifi|;ciUp«-  tJlcd 
SlCdSSFLULV  b^^oe u SIT 

UJPS 
14^ 


fiOMCE 

visni 

TECH 

VISQS 

GENERAL 

vism 

ADVANCED 

VISftI 

EXTRA 

vrjms 

SAM22567  Mastering  Packet  Ra- 
dio—The Hands-On  Guide  Wriui^n 
for  :uTiaieyf  radio  unthiisia^st.s.  ynit'll  dis- 
cover whai  packei  is  and  how  il  works, 
how  to  sei  up  your  own  putkcT  sitation. 
and  other  u-seftd  lips  fsjr  newcomers  and 
becoming  a  good  ^packctecr,'   iil2,^S 

SAM224SB  IC  User's  Casebook  A 
'must'  for  asy  hobbisi's  work-shop.  COV'- 
ers  ideal  aperatiori  amplifiers,  invcning 
and  noninverliag  followers.  liiic^'U'  am- 


ONLYAFEWLEFT 

plifiers,  active  TitEerii,  digiijii  riicut^;  and 
waveform  gt^tierator.'i  aiKl  lirnurs.  $12.!>S 

SAM48441  178  IC  Designs  &  Ap- 
plications A  comprehensive  collection 
ot  Imear  developments  Uir  fL^ctronlc  de- 
sign and  basic  applicationis,  S12.9S 

PCP5012  Everyday  Electronics 
Data  Book  f\tr  the  hobbyist,  stiidem, 
technician  and  engineer:  An  invaluable 
source  of  mfontunion  of  everyday  rt\c- 
vajice  in  the  world  of  dccironlcs.  $18.00 


ARRL BOOKS 


wAded  DtfsKp.  laiftm^oiJ  ireaiR^iii  "t  Pe  and  Pi-L  ^  at*- 

ARlO^-  \RRLOpenlksM^ul|ltbEd4  lik^ 
\m-  noLr  111:  b^  mt of  fOV SMiML  IP 

iMrriKinf  hiSitt  ocnniiiat,  OSCAIL  VKF- 
L1JF  SltJlt 

AfU^";?  QR?  %4MbHA  iFvAm^fVMjM.  tt7f^  Pa- 
tents cQQsifuciioiii  pfujects^  for  tlie  QRP  nperalor. 
$liJi 

Afi32t>7  WlFB^  Elnlfp  Notebook  N  iW*-  fVA^rtw 
WiFB  Blk^l  witli  ^mipk'  fMm.tiLjl  pnijiiCB  Ihut  i.3Ji  be 
buik  u^ng  re^uiilv  ivailable  cQ[TTyH>[uenE-^  ajid  commcm 
hamJ  (ikUs  fS  J  0,(10 

AR()4l»:  Sattd  Slate  Design  Go«C  ba^c  infciimntioti, 
circuii  lie.stijns  smd  applications;  dii!iufip(iniifi  ot  re- 
oeivH.'rs.  irmismuteis,  pt>wer  supplji!!*,  a  ml  it»si  cyutp- 
mi^iil   SllflO 

AR4]7^  Now  You're  Talking [  AU  Vau  Ne*d  To  Gtl 
Your  Mm  Ham  Radio  Licecst  {lad  Kditioiiy  \ 
cciniplrir  ftudy  fuidt*  fur  di^  TfdiiiiL'i^n  ;ii]d  Kcivitf 

b^tcrdt  b  «Tiiicii  v^kwl;  anS  iiii]|3lv  aod  in  moiU  duiri^ 

AS4971  ARRt  Repealer  Dlrtcidrt  lt9M9^6 

19JXI^  teilp  in<[h  diti}^JtefS.  bJj)dpJar,  r  rrsS 
(FUril)!  toCK  cturt  traiiieiarj  uDi«diAKun.  AkRL 
^ectd  icrHoe  dafa&.  mi  bfacxn  ILiiiAp  item  J4  MHi 

AR33'^A  TW  DXCC  Cotiifaiiiia   frjF  /tm  Ktanma 

AMTeiilMAG 

AR4I 14  Lour  Phiflk  Am^ttitr  Radk)  F'\'>f  [Kc*  Mun 
who  livcji  wEnne  antkrjuiai  are  trow^ned  upun  Ffoni 
hiding  ywir  anEfTinii  lo  Lipcratin^  wirh  low  power. 
Thiii  bii>Ql(s  ie]l;i  yMu  how  to  g^t  on  iht;  ^iir  uiiinji: 
ilti^su  idmiquL's,  iLiid  QthjersHWJthoiit  catSing  ntliL'^nlk'i'n 
t£i  yout^lF.  ^M 

IJE220  The  Easy  Wire  Antenna  Handbook  hv 

D&ve  huram  K'ilWJ.  All  o!  i)ie  nefttixJ  i^Sirtii'nssons 
for  »  rult  Tdiiff  uf  easy  lo  build  4nd  rial  ^Jfy 
wiics  -89.95 

WGPa70^  All  Aboyt  Culiical  Quad  Anien- 
IIU  In  WtUbsm  Orr  and  Siaart  CfWcui  "Thr  Gas 
sk"  on  Quid  tkugn,  dirorjr.  coK^imaHvn.  opentkn 
New  Eeed  ahj  mitduig  jtyslsiis.  >^w  dau.  f  11.9$ 

TAB  327QP  Pr^ctfcsT  Antenna  Kandbodk- 

Hiti  SAO-TMf!:  NiH>k  i^i  i  t»I  treasure;  SjcU  wrtb 
dK  ^ndiinefitaJs  oj  ant^iu  icd  Ic^in^  diecri, 
eiplitii>  tbciuf  pcupofiQcm  of  ^  trndi,  ud  ihea 

Co^i^'k  :itkicnnj>  ind  feeders,  for  all  biinb  The 
eipliiuiiOEi^  ire  !»]inp>k  jzid  well  tllmUil^  wtAi 
IKkne  maift.  v^Evn;  tf  "i.  imavotdobli^.  Nil  il  rinfu't  bo^ 
you  dijwn  U  even  ha?^  the  ZL  S(vei;iJ[l  .iniifiiiii. 
whiL'h  I'vtf  used  tin  2r>ni  with  jrfjitif  ^peLiaf:u]4ir  DX 
Ing  suti'ess*  A  kiw  anjite  ftf  rjdiiiliaii  iiniJ  mmlc  ll  so 
I  coulil  lilwiiys  work  thi*  r.are  stuff  linit  .  .  Wftyne. 
S26.9S. 

AR4734  AURL  Antenna  Book  Ihe  new  \Mh 

EdilJiUi  I'L'jwMTir^i  ihi^  Ul'se  aiiiJ  mosl  highlv  rL*pardcd 
infunnjttifJii  ini  ifitcimu  lijndaETUjnUiiSi,  ifuHsitussHiii 
lines.  dfMgn.  Jiid  consrnjaifm  of  wire  juiiriinn^. 
S.^.OO 

AR0194  Antefrnd  Compendiium  Vol.  1  Muierl* 
il^of)  v0Uc4i^  quads,  Jiicph,  yj^.  redui;^  i-ttt  tn- 
tennis  K^un^.  SmiLli  Qurti,  ixiii!mu  jiulintJiiMTti 

AFt254S  Antenna  ComperFdiiini  VaL  2  Qnnri 
v£rtic4}^,  yAti>  quids  -i^  Aitd  Ifsndbtnd 

iV^UIEv  BSbfSBl  ^£lKtiOI.  S12J0 

AR2636  Companion  Software  for  Antenna 
Cornf>endium  Vol.  2  ?  1-4  MS  rnis  lUippi. 
SiOJUD 

AR4017  Antenna  Compendtym  Vol  3  Sfncr 
difatiuti  boiling,  cuntinikt^I  (nuraA^  i>:t]iii{)uli;n£j^- 

UHFA/HF/PACKET. 

ARTSQi  U.S. Repeater  liffapbook  fn'  Bfifn'ri 
Muni))  Hut  CitiiJi'  t'uf  traveling  ntdio  liiuaic^iini,  %%% 

TPOOl  The  Bask  Guide  to  VHF/HHF  lliim 
Ri^dio  ^v  Edwarii  M-  ^oj!/  Provides  a  firM  rale  io- 
tnjducucin  in  ihe  2.fi  and  ]  25  iiwllt  iTaiid-i  at  wHl 

AH39^  Your  Packet  Compankin  \*ai«i  for  te 


KRIS  Spells^  an  m  siir^'  dhdom^ad  temB  wtiii 

you Kcd to bf  a&icc^sji^  ux&.  $S.OO 

AR125CI  Lot  Book    S(h^S3J» 

AJO 177  The  KRSL  Sprvad  SfKtnnn  Sonm  B«4. 
Finw  a.  doccfu^  el  I  Mfiipttf  Jbegmna?.  a^^xip  mI  ei 
peommeii  ^  oi«  v>  fh^dq?  fim  ibjwetieal  avd  luer 
piactkd  f}'SiEii]&  t(x  ^^vejd  !<:ptn:iniiD  ccnuiiiuiucj- 
tiOfLk  This  book  GcrtL^l^^  nf  xmJ^  ptq>^  OBd  p}V 
emiKiii  refMjfb  thjl  Jtjciimfju  dif  process  v^herrbi- 
dmaeem  spc^ud  ^pirimAii  pro^nesfid  Goom  tbe  drawing 
booidiDihe^LirAjvtfs  S3I.09 

AR2950  Trauum-vikiij  liw  Trmrsfonnery  <ind  td.) 
by  Dr,  Jerry  Smck  W2F^t  PrKttcal  desips  jmd  spe 

tifitr  inforiTiaiiun  im  umstrutttoa  techniciitt-fi  *{JiJ 
sources  uf  maE^diil,  ^0.00 

AR3^^  ]  Hints  luid  Kinks  Idt^a^  fcir  ^^ittinD  up  your 
^e^  Tot  mmSoaMv.  L^tuwieiu  ()fk.TaiiL:]n.  SlU.OO 

ARRL  LkBi$«  M«nuabi  Complete  FCC  qutf^iiian 
PfHilih  with  iti^iwen. 

AR4IRi  T«:luikiiiii  Claxf^i 
AE46JiKGtiHnlUut 
APJrJ  AdTTiwwfCliHi 
.\R52S:  E*tr4  Ctusft 

AR31g5  Tbe  SaJdlitr  Eips^Hiri 


S  600 

S12  00 
SSfXJ 
S  RflO 


C!ad  Ed.>  frv  Matm  tim^de^  K2VBC  Bs^xmM  and 
Ktised.  Focsiim  lA  ^idfale^  l^uiit  by  and  f ^r  i$k  m 
leasiayl  radic^  iniaiewajiiicttiafl} .  SMJM 

vQo  need  to  tatrv  ^xnA  itii$  pMptite 
SlZiM 


i!i<.tiltatiofi^  overlnilil>i.  plus  41)  new  iniclti  fqt 
be:aimii^  s  to  advonoed.  S  14.(10 

AR46&1  Antennae  and  Techniques  for  Low- 
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lf5  a  qtegory  all  fis 
own,  ihis  i>ew  FM 
tran^eiver  fealures 

DtAf  tey^. 
us^r-frietialy 
menu  system, 
scan  functions 
41  memories, 
CTCSS  fln{iy(fa 
DISS,  and  mu 
more. 


TPII:  yntitid  Pria  Reduction  UfflHid  to  Supplies  on  Hand. 


TS-950SDX 


Swpft  perlormance  and  sur- 
gicaJ  precision  are  second 
natyr^  to  tfte  TS-950SDX. 
Feaiufes  mditde  du^  ffe- 
(iLiency  receive,  lOO  mema- 
n^  DSP  WOS  FET  fio^ 
S£Ctipn  and  muc^  rtiud^ 


more, 


M099 


TS-85D 


Kenwood's  technoloay  en- 
dows ttie  TS -a 5 OS/AT  wrtl! 
specs  ihar  place  it  at  the 
lap  o4  amateur  r^jio  equip- 
ment AmomatJc  antentia 
lyner.  100  memorieSj  ttiie* 
scan  mtKlcs,  DG€.  dEgital 
PLL  system  pKis  more. 


M694 


A  radio  that  can  star  in  vir- 
tually any  role  with  it's 
tOOnv  transmission  capabil^ 
ties  an  nine  amateur  bands 
plus  50  walls  output  on  6 
meters.  Compact,  light- 
weigtn  ^nstructioo  makes 
this  HF  liinsceiver  jiafticu* 
lafty  suited  lor  DX-uig. 


*1449 


TS-45a 


A  compact,  lightv/LHgItt  ra- 
dio with  lOOw  Iransmission 
capabilities  on  all  nine  ama- 
teur bands  Rugged  reftab^i- 
is  matchfd  with  leading- 
electronics,  aiJtomalc 

na  tuner  AlP  s/sttm. 

Wl^  DOS  for  fine  tuning 


*1270 


TM-241A 


This  2  meter  FM  niobiie 
comes  complete  w^tti  exira^ 
large  display.  DTMF  micro- 
ptuinfl.  Wide  t>and  recerve 
and  iiiuminaitd  smtc^es 


TIVI-251A 


REA 


This  new  2  meter  trans- 
ceiver provides  dual  band 
fecelve  and  gives  vDu  a 
data  port  that  s  9^0  tiau 
ready,  CTCSS  ^ncoiJe,  4t 
n^emories  are  etpandabii 
tross  band  repeat^  tim«  e 
timer,  OTSS  and  much 
fnoff. 
•  TW-451A  TOtnrTiJmai 

TM-S51A  laaiitTroCT 


AuthOfizGd  factory  Warranly  Center 
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ii[j  seA'icf  fD  ii5.  (tint  wc-  wiis 
■  nrl  dar'!  :w^,u  timv'  fo  mak? 


2S63  dautitV  Road  I,  Mounds  View.  MM  55112  Store  Hoyrs:  Mf ,  ID  00  ^m-TM  put.  Sat:  10:00  ani^5;0fl  pm 

Metro;  (£12)786-4475 •Hsi' I  Watts:  1-81)0-426  2ast  -FAX:  (612)786-6513    Phfine  Hours:  H-F.  9:00  3m-7:3lJ  pm.  Sal.:  10:OD  am  5:00  pm 


t4ot  Hesponsible  For  Tyiisoraphic^al  E 
-   '  CALL  FOR  "^ 


Ask  For 


VHF/UHF  All-Mode 


nsceiver 


"Why  bother  with 
imitation  satellite  rigs, 
when  the  FT-736R 
ha|  more  bancte,  and 
AC  and  DC,  too?" 


4  •> 


^^Right!  And  Yaesu 
also  makes  a  choice 
of  two  companion 
rotators!" 

"Yaesu  did  ft  again!** 


^3I13S.U    3 


Wf  VAEeU  irt#yupff  Mu  moh  rwjMcfivm  FT-73  0R 


^m 


'#  'H' 


il^ 


rfr; 


.JD 


HiiiMiAti 


■•«FT^ 


I 


emanding  VHF  and  UHF  amateur  operators  know  their 
I  "stutl"  That's  why  the  Yaesu  FT-736R,  and  companion 
G-5()0A  or  G*54()()B  rotator,  have  been  their  station  of 
choice  for  over  eigiit  years.  To  suslain  that  leadership  position,  Yaesu 
engineers  specifically  designtjd  [he  FT-736R  to  meet  the  mandates  of 
this  unique  operating  interest. 

Not  only  does  the  FT^736R  come  with  144  and  430 
MHz  hands,  easy- to- install  mttjutes  instantly  add  two 
more,  for  a  total  of  fout:  To  customize  ymjr  transceiver; 
choose  from  bands  available  in  50, 222,  or  1240  MH^. 
Four  bands  -  available  on  onlv  one  radio  -  the  FT-736R. 

No  tuning  problems  \^'ith  the  FT-7;36R,  either  Unlike 
other  ''mc-too"  transceivers,  Yaesus  pioneering  VFO 
Tracking  System  (VIS)  automatically  sets  the  uplink 
frequency  on  in\'erted  or  non-inwrted  trdnsponders, 
and  the  built-in  Discriminator  Center  Meter  displays 
the  frequencx'  in  use  and  allows  precise  tuning  on  LEO 
satellite  FM  downlinks.  For  flexible  operating  power 
needs,  the  FT~736R  uses  either  118  VDC  or  its  own 


Specifications 

•  Frequency  Coverage 
2m:       144-148  MHz 
70cm:  430-450  MHz 

•  100  Memory  Channels 

•  Full  CrosS'band  Duplex 
w/lnverted  Tracking  for 
AO-13 

•  Easy  Interface  to  TWC 
via  Data  tn/Out  Jack 


t-m  AC  power  supply.  To  simplify  station  setup,  interface  jacks  for 
PIT,  external  speakers,  TNC  Connection,  and  linear  amplifier  make 
installation  a  snap!  mim 

Low  receiver  noise  figures,  and  a  built-in  IF  CW filter  make  the 
FT-7J6R  ideal  for  weaic  signal  work:  EME>  Meteor  Scatter;  FAI,  ^ 
SporadiC"E,  or  TVopa  Add  the  G-500A  or  G-5400B  Rotator  to  the ' 

FT-736R,  and  your  complete  and  exclusive  \aesu 

package  for  satellite  operation  is  up  and  running. 
There's  no  rig  quite  like  the  FT'736R.  For  sheer 
numbers  of  specialized  features,  unquestionable 
benefits,  and  satellite  rotators  made  by  the  only  radio 
manufacturer  in  the  wodd,  let  Yaesu  take  you  far 
and  away. 


YAESU 

Choke  of  the  Worlds  top  DX^ers 


G'SOOA 

Bevation  rotator  fof  space 
communication  antennas. 

Max.  Antenna  Wind  Load: 
12sq.tL 

BoofnDia.:1ViM%- 


RF  Output  ftnver: 
25  W  on  144, 222  & 
430  MHz 
10Won50&1240MHz 

1 17/220  VAC,  1 3.8  VDC 

Emission  Types  • 

LSB/USB(J3E  Voice). 
CW(A1J^ 

FM(F2D.FSK.F3E  Voice) 
TV  (A3F  optional,  for 
1 .2  GHzl 
*Requirffi  optiojiaj  Unit 


G-5400B 

AzimtJth-Bevatkjn  combination 

for  space  communicatJon 

antennas,  DIN  conoeceon  for 

computer  opefatkjn. 

Max.  Antenna  Wkid  Load: 

i1sq.fL 

Mast  Size:  r/j''2^^' 

Boom  Dia^^  iy/-1^' 

Rotator  Size:  ^TA*\^  x  r>^'  Dia. 

(Mounted  togefther) 

(GS-232  Computer 

tnterface  Available) 


©  1995  Y^esu  l^A,  17210  Edwards  Road,  Cfecntos,  CA  90703,  (310)404*2700, 
Specifications  sut>fed  to  change  ivithout  notice,  Spec?ficatSDn&  guaranleed  only  wittiin  amateur  b^aricis.  Ctied<  m\\\  your  local  ^^^u  dealer  Par  specific  cjelalls. 
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HF  TRANSCEIVER 


For  tilt'  Amateur  Riidic*  t»nthusiast,  going  ''beyond  bounds*'  is  what  it's  all  about^  That's 
why  Kenwood  created  the  TS-50S,  the  world's  smalle^^t  and  smartest  HF  transceiver. 
The  choke  is  yours:  you  can  mount  it  in  a  vehicle,  take  it  on  a  DX-pedition,  or  even 
install  it  permanently  as  a  base  station  transceiver  Yet  despite  its  size,  the  TS-50S 
provides  a  maximum  output  of  lOOW  and  the  sort  of  sophisticated  features  normally 
found  only  inside  a  shack.  Take  for  example  the  1(HI  memory  diannels  for  independent 
storage  of  transmityreceive  parameters,  ihc  microprocessor-contrcjlled  DDS  with 
innovative  "fuzzy"  control,  and  Kenwood's  own  A  IP  for  superior  dynamic  range. 
There's  also  a  puvurful  menu  system,  IF  shift  and  CW  reverse  mode  for  interference 
reduction,  TF-SET,  and  a  noise  Wanker—plus  everything  you  need  f(»r  split-frequency 
operations.  So,  if  you  want  HF  operation  beyond  bounds^  check  out  the  TS*50S  at  your 
favorite  uuthorized  Kenwood  Amateur  Radio  Dealer  todav! 


SOOkHz-30MHz  generol  coverage 
receiver 
I  DDS(  Direct  Digi[olSyiilhgsizDr]v^ill 

Fuzzy  logic  contrail 
^1  Large  LCD  pane  with  digital  bar  meflr 
I  Aulo-mode  [apability 
I  Menu  system 
lAlP  (Advanced  Intercept  Point) 
Switdinbie  AGC  Circuit  (SLOW/FAST) 
PUI  mode  squelch 
f  CW  reverse  mode 
,  I  Full  hreakHn  and  itml  biealc-if) 
I^OdB  filtentjatof 

I  Multi  function  mkrophane  supplied 
^MMf  output  power  conlTol 

{lOOW.  SOW,  lOW) 
iiOptHina!  SOOHi  CW  filter  (YK  107O 
I  Optional  exfenial  Drffennu 

tuner{AT-50) 
I  Optioftot  tompulfif  inlarfacfi 


95ARO'1209 


KENWfiOD  COMMUNICATIONS  CORPORATrON 

AMATEUR  RAOd  PROOUCTS  G«OOP 

KENWOOD  ELECTRONICS  CANADA  INC, 


'idmrn 


